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Abstract

Cross-servicing of aircraft within NATO is a system

established to provide services to aircraft by organizations

other than those to which the aircrafts are assigned. The

ability to provide those services depends on the level of

standardization and interoperability within the NATO

alliance, and the present diversity of types of aircraft

largely restricts the possibility to render those services.

The system is regulated by the Standard Agreement 3430 under

the field of responsibility of the Military Agency for

Standardization (MAS).

New factors in the NATO political, economic, and military

environment have arisen in the last few years, which added to

already existing factors, have produced a situation of

increased force requirements with reduced defense budgets and

are forcing NATO planners to reassess the whole strategic

planning within the alliance.

To determine the effects of the new environmental factors

on the NATO logistics situation, thus on the diversity of

types of aircraft and cross-servicing capabilities, a survey

package was sent to the several organizations involved in the

management of logistics throughout the alliance. The survey

answers were statistically analyzed for homogeneit by

regional areas, by continent, by organization, ar e

x



condition of civilian or military of the respondents. The

results were then summarized as conclusions for the research

topic, but in the cases where the homogeneity tests were

rejected this lack of homogeneity was a conclusion in itself

as a causal factor explanator, for "he lack of agreement

responsible for the present situation of cross-servicing

within the NATO alliance.

A new situation has evolved which is forcing NATO

countries toward cooperation with renewed strength whose

results are going to emerge during the years to come.

xi



ENVIRONMENTAL EFFECTS UPON CROSS-SERVICING
OF AIRCRAFT IN NATO

I. Introduction

Chapter Overview

This chapter begins with a description of the changes in

the NATO strategic environment which, when added to already

existing environmental factors, lead to the specific problem

of increased force requirements while faced with reduced

defense budgets. This will have an impact upon NATO logis-

tics situation, thus upon cross-servicing of aircraft. which

is the focus of this thesis. This chapter presents the

background to the problem, problem statement,. and research

objectives. Finally, the scope and limitations, and assump-

tions will complete the chapter.

General Issue

Cross-servicing of aircraft within NATO is the servicing

performed on an aircraft by an organization other than that

to which the aircraft is assigned, according to an establish-

ed operational aircraft cross-servicing requirement, and for

which there may be a charge (32:A-1). Aircraft cross-servi-

jcing has been divided into two categories. Stage A calls for

refueling only. Stage B includes refueling, rearming, and

film reloacing, with the aircraft then tasked for inother

1



sortie (32:A-1, 39:79). The ability to provide this servi-

cing depends on the level of RSI (Rationalization, Standardi-

zation, and Interoperability) among the air forces of the

NATO member countries. As stated in (28:37), the four keys

to successful coalition warfare are: (1) unity of command;

(2) standardization; (3) interoperability; and (4) sustaina-

bility. The diversity of aircraft largely precludes effi-

cient interoperability, thus the operational capability of

the NATO air forces.

With che signing of the INF Treaty, the conventional arms

gap between NATO and the Warsaw Pact becomes increasingly

important in NATO strategy (21:78). One result of this gap

is the increased task requirements for the armed forces of

the NATO member countries. The effects of Perestroika and

Glasnost on western public opini-a, coupled with the increa-

sed terrorist activity, might put NATO countries in a situa-

tion of increased force requirements and reduced defense

budgets. As pointed out by Anthony Cordesman, adjunct profe-

ssor in the National Studies Program at Georgetown Universi-

ty, "The greatest threat facing NATO in the next years will

be the good intentions of the determinedly uninformed"

(27:17). They believe that Perestroika and Glasnost will

eliminate the threat, thus the need for defense expenditures.

Besides, the rising weapon system development costs will mcke

the problem even worse (8:105). This new environment is

pictured in Figure 1. Under these circumstances, the most

2



efficient use of the available resources through RSI wifll

become vital. Collective security depends upon greater

integration of military requirements with defense-iridustrial

cooperation and economic-political interface alliance-wade.

A'

NATO DEFENSE AND NEW ENVIRONMENT

INPUTS PROCESS OUTPUTS

POLITICAL

PERESTROIKA
& GLASNOST

TERRORISM
REDUCED

INF TREATY DEFENSEREUD

BUDGETSFOCINRAE
STRENGTF OC

ECONOMIC RQIEET

INCREASED WITH

W/S DEVELOP REDUCED___

COSTS INCREASED INCREASED DEFENSE

CONVENIONAL REQUIREMENTS

MILITARY jARMS GAP

CONVENTIONAL
ARMS GAP
NATO -WP

Figure 1. NATO Defense and Environment

Althougrh several aircraft in NATO ; tre the result of '-

lahorative rnroiects. the Alliance has st'ill about 23 dif-

ferent ki-nds of fighter aircraft (211:78) and, bec-ause of

their sophisticated technology, the task of standatrdization

is difficult and lenathy. as showed by the more than 175

3



STANAGs related to NATO aircraft (35:101). However, in spite

of this standardizing effort, very little can be done once

the aircraft project has left the design phase. "Interopera-

bility is what we do with the mess we have. Standardization

is what we do to avoid having a mess in the future" (9:136).

Within the allied air forces' field of responsibility on RSI,

one major achievement is the aircraft cross-servicing system

in operation in NATO (STANAG 3430) (Figure 2).

FROM ENVIRONMENT TO CROSS-SERVICING

INCREASED
FORCE

REQUIREMENTS
WITHAI •R. S.I1. FORCE

REDUCED

CROSS-SERVIC. LOG. AS A NAT. FLEXIBILITY
CAPAITT.ITTES RESPONSIBILITY

Figure 2. From Environment to Cross-servicing

The cross-servicing system allows the aircraft of one

alliance member country to recrive servicing from another
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country. This possibility is largely limited by the dif-

ferent technical equipment required. The system renders

information about which airfield can provide servicing and

other facilities to which specified aircraft, by means of two

status reports published by Allied Command Furope (ACE) and

Supreme Allied Commander Atlantic (SACLANT) (35:102).

The cross-servicing system is complemented by the Mutual

Emergency Supply Support system in the areas of procurement

and supply. The MESS Memorandum of Understanding (MOU)

allows the air forces of one NATO member country to ask the

others for supply support in case of emergency. It is also

required whenever the criticality of key items may endanger

aircraft readiness. The system is a mechanism available for

the redistribution of stocks during wartime. However, the

capability to support with supplies is largely limited by the

level of interoperability among the NATO air forces.

Background

The different organizations involved in the management of

the chain of concepts that begins on the top by RSI and ends

in cross-servicing can be grouped into five general catego-

ries or levels, which correspond to the air forces, the

Departments of Defense, the allied organizations in NATO, the

European non NAIO logistic organizations, and the aeronauti-

cal industries.

The Air Forces. The air forces are responsible for, and

the principal operational organizations taking full benefit

5



of, the levels of interoperability which allow or arrest

cross-servicing capabilities. The air forces of the NATO

member countries begin the procurement process, under Phased

Armaments Programming System (PAPS), by stating a Mission

Need Document (MND), which when agreed upon becomes a ONST

(Outline NATO Staff Target). Then a NATO Staff Target (NST)

is developed, and the process ends by defining the weapon

system specification requirements or NATO Staff Requirements

(NSR) (15:3-9) beginning the Full Scale Development phase.

At this early stage cooperative programs may achieve a high

level of standardization without having to sacrifice too many

basic operational requirements. A tight configuration con-

trol must be kept, though, throughout the service life of the

weapon system to ensure that the initial interoperability

level is maintained.

The possibility to provide effective cross-servicing of

aircraft among the alliance member countries is a key factor

in the feasibility of the reinforcement plans, specially if

they are to be implemented in a degraded crisis or wartime

environment (27:16).

The Departments of Defense. The Departments of Defense

are responsible for the critical interface among the pure

military needs and the economical and political constraints

arising from the aeronautical industries. The DODs are

normally the decision-making levels in all the matters con-

cerned with major weapon system acquisitions, and because of

6



this, around them converge all the pressures upcoming from

the different parties interested in the process.

The Allied Organizations in NATO. The logistics function

withfn the Alliance is divided into its two main subfunc-

tions, production logistics and consumer logistics (35:19):

Production Logistics. (Figure 3) The Conference of

National Armaments Directors (CNAD), subordinate to the North

Atlantic Council (NAC), is responsible for promoting the

development of cooperative programs to increase standardiza-

tion and interoperability among the NATO member countries.

Directly depending from the CNAD are the NATO Industrial

Advisory Group (NIAG) and the NATO Air Force Armament Group

(NAFAG). The standard operating procedures for fostering the

development of cooperative production programs are the

NORTH ATLANTIC COUNCIL

DEFENSE PLANNING COMMITTEE

*

CIVIL TRUCTURE * MILITARY STRUCTURE

CONFERINCE OF SENIOR NATO INTERIATIONAL
NATIONAL ARMAMENTS LOGISTICIANS' MILITARY

DIRECTORS COMMITTEE STAFF

NATO IlDUSTRY MILITARY
ADVISORY AGENCY FOR
GROUP STANDARDIZATION

A TO AI FORCE

ARMAMENTS
GROUP

Figure 3. NATO Logistics
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Phased Armaments Programming System (PAPS) based upon agreed

staff requirements to identify alliance mission needs, and

the NATO Armaments Planning Review (NAPR), a process which

includes annual national submissions to NATO on equipment

replacement schedules for major systems (35:55).

Consumer Logistics. The Senior NATO Logisticians'

Committee is the principal committee for consumer logistics

and is responsible for coordinating the organization, plans,

procedures and capabilities of alliance forces (35:41).

The Military Agency for Standardization (MAS) is the

principal military agency for standardization, and its purpo-

se is to promote the procedures and material standardization

of NATO forces. It is directly responsible for the manage-

ment of the Standardization Agreements (STANAG) (35:72).

The European Non-NATO Logistics Organizations. These are

organizations involved in the defense effort to obtain the

best results from the available resources, in the European

context, outside the NATO alliance.

Western European Union (WEU). The chartered objec-

tive of the WEU is to foster the integration of the European

part of NATO in security matters, but to focus more on the

assumption of responsibilities specifically European than on

excluding other NATO members from its activities. The same

matters are under the responsibility of the corresponding

NATO organizations at a higher level, and the non-European

NATO members are invited to attend the WEU meetings (35:35).

8



FINABEL. It is a logistics organization equivalent

to the CNAD in NATO, established to incorporate the otherwise

missing important inputs from France into the NATO armaments

planning structure (35:35).

EUROGROUP. It is an organism which provides an

informal, non-binding forum where the NATO European member

countries exchange defense information. EUROGROUP was crea-

ted to foster European countries contribution to the common

defense of the NATO alliance (34:63).

EUROLOG is EUROGROUP's logistics branch, and EAIRSG

(EUROLOG AIR SUBGROUP), as a delegate body, is the committee

directly responsible for planning, organizing, and updating,

the cross-servicing of aircraft within NATO Europe. Never-

theless, resolutions achieved at EUROLOG's meetings must be

sent to the MAS for implementation (35:35).

EUROLONGTERM is the committee chartered with the analysis

of long-term alliance strategic concepts and the development

of the estimated force requirements to meet the changes in

the strategic situation. It is the consulting group where

the Mission Need Documents (MND) and related documents are

actually coordinated among the NATO member countries to be

elevated to the CNAD (35:36).

Independent European Program Group (IEPG). Inde-

pendent of NATO and EUROGROUP, this organization is the

*principal forum for co-operation in procurement of armaments

among the European NATO member countries, included France,

9



but without Iceland (35:37). The IEPG seeks to foster the

cooperation within the European Community with the following

goals (11:3).

. Strengthen the contribution of the European allies to

the common defense of the NATO alliance.

Improve the European technology base.

Balance US-European defense trade.

The Aerospace Industry. (Figure 4) The aerospace indus-

tries can be grouped in three layers, corresponding to: 1.

the major airframe manufacturers and assemblers; 2. the

THE AIRCRAFT INDUSTRY PYRAMID

ON-

/BAR / AIRFRAME \

BOARD PRO- 1STRUCTUR

.AINC UIO UASSYSTEMS SYSTEMS SUBSYSTEMS

ELECTRONIC ENGINES USELAGES AND

& ELECTRICAL / AND STRUCTURES
COMPONENTS 'OMPONENT INTERIOR CABIN

CAND COMPONENTS

AND PARTS EENVIRONMENTAL

ELECTRONIC ACCESORIES . FUEL SYSTEMS
FUELSYSTEM

SYSTEMS /TARTING SYS. & LANDING GEAR SYSrEMS
AND SUBSYSTEMS POWER SOURCES HYDRAULIC SYSTEMS

Figure 4. The Aircraft Industry Pyramid
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major systems manufacturers and assemblers; and 3. the air-

craft parts and auxiliary equipment manufacturers (1:48).

The aeronautical industry experiences an international

situation of production capacity in excess of demand. Besi-

des, the ever growing development costs and risks, increased

possibilities for access to advanced technology, absence of

significant product differentiation, and access to market

share, are all conditions leading toward the increase in

joint venture. Their advantages are possible expansion of

*markets; possibility of recouping R & D investment through

exports; creation if jobs; establishment of a positive ba-

lance of trade; strengthening of national technology bases;

support to high technology and defense industries (1:52).

On the other hand, the disadvantages are the technology

transfer for the more advanced companies; lose of self-suf-

ficiency in arms production capabilities; overemphasis on

offsets; and complexity of the collaboration itself (1:52).

According to one among several classifications the multi-

ple diversity of arms collaboration approaches can be grouped

into six general categories: (Figure 5).

Codevelopment is a program based on a government-to-

government agreement in which the industries of two or more

countries take part in the development of a weapon system for

which participating countries share cost; i.e. NATO frigate.

Coproduction is a program based on a government-to-govern-

ment agreement in which the industries of two or more coun-

11



tries take part in the production of a weapon system that is

being acquired by all of them; i.e. AV-8B Harrier.

Opening defense markets depends on a reciprocal Memorandum

of Understanding (MOU). In essence, each country looks at

its requirements and products to satisfy them. If an accept-

able match is found between the requirement and equipment,

then the needed item is acquired from the source; i.e. 9mm

Beretta pistol.

Packages is a new concept in which a variety of collabora-

tion approaches may be used. It is done by government-to-

government, industry-to-industry, and industry-to-government

ARMS COLLABORATION APPROACHES

CODEVELOPMENT/

PRODUCTION <-.COPRODUCTION

SALES

WEAPONS MRKT

PACKAGES

Figure 5. Arms Collaboration Approaches
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agreements. Each party shares in a piece of the economical

pie through packaging, thus avoiding any offset requests;

i.e. US-FRG Patriot-Roland agreement (Figure 5)(15:2-10).

Family of Weapons involves the creation of families of

weapons for systems not yet developed. Participating nations

would reach early agreement on responsibility for developing

complementary weapon systems. The approach is to examine the

weapons that nations plan to develop in the next few years,

aggregate them by 'mission area,' and then coordinate the

development of equipment when feasible; i.e. AMRAAM/ASRAAM.

(15:2-10).

Licensed Production can be considered a subset of copro-

duction. LP is a term used to indicate production by a non

developing ecarce that is specifically authorized by a licen-

se from, or right granted by, the developing source or other

party with disposal rights to the requisite intellectual

property ; i.e. Japan's F-104 fighter.

The characteristics, advantages, and disadvantages of the

different cooperation approaches are sunarized in Figure 6

(15:2-16).

The General Problem Environment. When NATO was created

in 1949 most of the European industry was destroyed, and

during most of the 1950s and 1960s, the U.S was almost the

exclusive source of procurement for military equipment.

Thus, today's RSI was not a main concern for the alliance.

But the resurgence of European industry produced an increas-

ing number of different types of weapon systems. The costs

13
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LICENSE GOVT-TO GOVT COPRODUCTION
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RAPID FIELDING STANDARDIZATION SOURCE
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COMPETITION
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DEMANDS (DEFENSE, STANDARDIZATION
OFFSET,JOBS)

STANDARDIZATION

Figure 6. Cooperative Programs

incurred in the development and production of weapon systems

steadily grew up, and because of the waste and duplication of

defense effort, regardless of the larger investments in

defense, the alliance has not matched the Warsaw Pact in the

total force strength achieved (37:155).

The different industrial-commercial procedures, esta-

blished for the development of joint ventures in the aeronau-

tical industry, have produced relative improvements in RSI.

affecting only the parts involved in the enterprise, while

the existing diversity still limits seriously the most effec-

tive use of allied air forces' mobility and flexibility.
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Cross-servicing Status. Cross-servicing of aircraft,

as a fundamental part of RSI, has not achieved the desired

level to allow the efficient integration of allied air forces

in the NATO command structure, despite the continuous stan-

dardizing efforts of MAS and other NATO bodies (16:12-264).

As depicted in Figure 7, the cross-servicing regulation

within NATO is directed toward the 'qualitative,' selective

capability to provide servicing to some visiting aircraft by

some receiving units, both in the international cross-servi-

cing combined planning and national inter/intra-services

cross-servicing planning as an extension of the jointness

concept which requires closely coordinated and mutually

supporting operations by air, land and sea forces (24:19-24).

CROSS-SERVICING STATUS

NATIONAL INTERNATIONAL

INTER- REGUIATED

NATIONAL SERVICES QUTAVE COMBINED

PLANNING INTRA- PENDING PLAPNNING
SER QUANTITATIVE~E R V IC E S 

/

Figure 7. Cross-Servicing Status
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The 'quantitative' assessment of cross-servicing capabili-

ties, in terms of resources and coordination required, is

pending of regulation and development, as an essential factor

in the combined or joint air operations planning processes.

Thanks to the cross-servicing guides, it is possible nowadays

to say which aircraft can be serviced at which airfields.

However, neither the system to quantify the resources the

visiting unit has to carry with nor the effects that deployed

operations would have upon receiving units are regulated yet.

The diverse components included in the two stages of

cross-servicing capabilities (see definition) can be divided

into personnel training and availability; weapon system

interoperability, including the aircraft, its equipments and

armament; the ground support equipment; and the MESS supply

support; and finally facilities interoperability (Figure 3).

Material related characteristics, early decided in the

weapon system development process, largely determine the

future cross-servicing capabilities throughout the weapon

system life. The NATO Mutual Support Act (NMSA) allows two

forms of cross-servicing. The NMSA authorizes the interchan-

ge of logistic support, supplies, and services among govern-

ments of NATO countries, and NATO subsidiary bodies. The

NMSA also provides an umbrella for the negotiation of bilate-

ral or multilateral cross-servicing agreements. The payment

for the services or supplies can be done by cash or by Repla-

cement-in-Kind (RIK), which refers to the exchange for other
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WARTIME HAE: Hardened Airbase Environment: Shelters
Protection

ABDR: Aircraft Battle Damage Repair

PEACETIME

STAGE B

Armament Film
Loading/Unloadi.ng Loading/Unloading
Testing Processing/Interpreting

STAGE A

Personnel Aircraft Ground MESS
Support Supply

Training Equipment Servici-g
Availability Interoperability Fuel, Oil,

Oxygen,Air
Testing
Repairing

Figure 8. Cross-Servicing Components

equivalent supplies or services. This equivalence is normal-

ly understood as an item with the same part number and a

similar life time to be accepted by the receiving country

(15: 16-25).

Specific Problem

What will be the effects of the new military, political,

and economic environment upon the cross-servicing of aircraft

within the NATO Alliance? Under the increased conventional

force strength requirements, reduced military budgets, and

confluence of different interests, will the defense procure-

ment process evolve toward higher levels of cooperation, thus

improved RSI and cross-servicing capabilities, or else toward
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output, what will be the result of the new forces added to

the already existing environmental factors?

Research Objectives/Investiacive Questions

The purpose of this research is to identify within the

several decision making organs related with the procurement

of weapon systems the relative importance of the factors

affecting the capabilities for cross-servi.cing of aircraft

within the NATO alliance. Then the causes and consequences

of the preceding factors upon the cross-servicing problem

will be addressed; and finally, the most likely solutions for

the problem will be explored.

1. Is there a real perception of RSI and cross-servicing

as a major problem in NATO with regard to the new environ-

ment?

a. What is the perceived relative strength of the

different environment factors affecting RSI and the cross-

servicing of aircraft?

b. What are the effects of the above factors upon the

NATO logistics situation?

c. Does this situation really translate into a

genuine problem?

2. What are the causes underlying the present diversity

of aircraft within the NATO Alliance?

a. What is the relative strength of political,

economic, and military causes?
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b. Which organizations are believed to be responsible

for the cross-servicing problem?

3. What are the logistics areas upon which the cross-

servicing deficiencies have a more decisive impact in peace-

time and wartime?

a. Which logistics areas are the most affected by the

cross-servicing deficiencies?

b. Which cross-servicing subsystems would receive the

most benefits from the correction of cross-servicing defici-

encies?

4. What are the most likely solutions for the cross-

servicing problem?

a. Which cross-servicing subsystems represent the

best opportunity for improved Standardization and Interopera-

bility?

b. What is the role that NATO organizations have to

play to solve the cross-servicing problem?

c. What is the relative importance of the different

cooperative programs in order to help solve the problem of

diversity of weapon systems within NATO?

d. Which is/are the level/s of aeronautical industry

which most likely has/have to modify or redirect its produc-

tion to cope with the contraction of defense markets?

Assumptions

The following assumptions have been used with regard to

the research problem:
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1. There is a direct relationship between the level

of RSI and the cross-servicing capabilities.

2. The data collected will represent the respondent's

personal opinions, instead of the stated official policy

about the investigative questions in the different decision-

making organizations within the NATO alliance, in an attempt

to uncover the reasons for the present diversity of armaments

in spite of the general official agreement on RSI benefits.

3. The trend in the aeronautical industrial sector

will be determined by the agreement among the different parts

involved in the decision-making process, so that the mean/mo-

de values of the variables could be considered an indication

of trend.

4.There are no significant differences in either the

organizational or national commitments toward the common

defense, so that the different positions are directly compa-

rable.

Scope and Limitations

Scope. The NATO cross-servicing concept will be covered

as an integral part of RSI, including the activities detailed

in the definition. It will include the fourteen NATO nations

(Iceland and Luxembourg excluded, as they do not keep active

armed forces), regardless of their particular membership cha-

ractoristics. The consequences of the new environment in the

NATO logistics area of cross-servicing will be extended to

the related aerospace industry organizations in the NATO
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countries. To close the loop, there will be an estimate of

the trend for aeronautical industries as they adapt to the

new circumstances.

Limitations. The topic will be limited in concept to the

identification of the relative importance of the factors that

determine cross-servicing capabilities. With regard to the

geographic area, the topic will be limited to the NATO member

countries. Civilian as well as military organizations will

be covered.

Definitions

Aircraft Cross-Servicing: services performed on an

aircraft by an organization other than that to which the

aircraft is assigned, according to an established operational

aircraft cross-servicing requirement, and for which there may

be a charge. Aircraft cross-servicing has been divided into

two categories (32:A-1).

Stage A Cross-Servicing: the servicing of aircraft

on airfields/ships, which enables flights to be made to

another airfield/ship. The servicing includes refuelling,

replenishment of fluids and gases, drag chutes (if applica-

ble), starting facilities, and ground handling (32:A-1).

Stage B Cross-Servicing: the servicing of an air-

crctfL on tizfitlds/ships which enables the aircraft to be

flown on an operational mission. The servicing includes all

Stage A services plus the loading of weapons and/or film/vid-

eo tapes and the replenishment of chaff and flares. This
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includes the processing and interpretation of any exposed

film/video from the previous mission (32:A-1).

Commonality: a state achieved when groups of individuals,

organizations or nations use common doctrine, procedures and

equipment (35:87).

Compatibility: capability of two or more items or com-

ponents of equipment or material to exist or function in the

same system or environment without mutual interference

(35:87).

Consumer Logistics: that part of logistics concerning

reception of the initial product, storage, transport, main-

tenance (including repair and serviceability), operation and

disposal of material. In consequence consumer logistics

includes stock control, provision of construction of facili-

ties (excluding any material element and those fac 4lities

needed to support production logistic facilities), movement

control, reliability and defect reporting, safety standards

for storage, transport and handling and related training

(35:19).

Interchangeability: a condition which exists when two or

more items possess such functional and physical characteris-

tics as to be equivalent in performance or durability and are

capable of being exchanged one for the other without altera-

tion of the items themselves or of adjoining items, except

for adjustment, and without selection for fit and performance

(35:87).
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Interoperability: the ability of systems, units or forces

to provide services to and accept services from other sys-

tems, units or forces and to use the services so exchanged to

enable them to operate effectively together (35:87).

Joint Venture: product development and manufacture of

commercial aircraft and engines involving more than one firm

and significant levels of interim cooperation in research,

design, production, and marketing, as well as significant

contribution of development funds or risk capital (31:3).

Production Logistics: that part of logistics concerning

research, design, development, manufacture and acceptance of

material. In consequence, production logistics includes

standardization and interoperability, contracting; quality

assurance, procurement of spares, reliability and defect

analysis, safety standards for equipment, specifications and

production processes, trials and testing (including provision

of necessary facilities), codification, equipment documenta-

tion,configuration control and modifications (35:19).

Rationalization: any action that increases the effective-

ness of defense resources committed to the alliance. Ratio-

nalization includes consolidation and reassignment of nation-

al priorities to higher alliance needs, standardization,

specialization, mutual support or grater co-operation.

Rationalization applies to both weapons/material resources

and organizational and procedural matters (35:86).
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Standardization: within NATO, the process of developing

concepts, doctrines, procedures and designs to achieve and

maintain the most effective levels of compatibility, inter-

operability, interchangeability and commonality in the fields

of operation, administration and material (35:86).
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II. Literature Review

Chapter Overview

The purpose of this chapter is to reach some conclusions

from the search in written literature, about the necessity of

standardization to achieve interoperability as a mean to

accomplish the objective of cross-servicing among the dif-

ferent countries, and different aircraft, within the North

Atlantic Treaty Organization.

Justification. "Since its beginning, NATO leadership

recognized the need for common standards to achieve inter-

operability" (6:15). But, "Talking about standardization in

NATO is like reading a newspaper. People don't want to read

the good news, they're far more interested in the bad news"

(35:86). The logistic situation in Europe, especially after

the activation of current Rapid Reinforcement Plans (RRP) in

time of crisis or war, does not guarantee the required sup-

port.

If past exercises are any indication some of those U.S.
units may have arrived in Belgium only to find that local
forklift operators may have discovered that they could not
reach the cargo bays of U.S. airlifters (28:30).

Regardless of the scarce resources and declining defense

budgets, one feasible way of improving the situation is by

means of standardization to optimize the employment of exist-

ing equipment.
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Scope. In order to keep the information current (except

from books and regulations), the scope of this chapter will

be limited to reviews published after 1985.

Method of Treatment. The method selected will be from a

cause-solution perspective, beginning with a quick look at

the strategic situation. Then the logistic situation will

follow and last, there will be an examination of standardiza-

tion as a means to achieve interoperability, thus improving

cross-servicing capabilities.

Strategic Situation

As stated by Vice Admiral Jon L. Boyes, "NATO continues as

a major restraint on the Soviet Union's world hegemony"

(6:15). However, to maintain its capability of deterrence

with an adequate level of credibility, the forces should be

in balance on both sides of the Iron Curtain.

Unbalance in Conventional Forces. In spite of the dis-

agreements about the depth of the gap in conventional forces

between NATO and the Warsaw Pact (18:45; 4:32; 19:30), the

figures in the Department of State Bulletin (18:45) can be

trusted (Table 1).

As can be seen, there is still a large difference in

artillery, mortars, and tanks. This shift of equilibrium is

worse in the Central Region. However it can be argued that

there is a technological difference between NATO and the

Warsaw Pact that balances same forces, this difference is

ever thinner while the total forces gap is ever broader. It
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is interesting to note that talking about equilibrium in NATO

does not necessarily mean rearming, but according with the

Harmel Report. quoted by Leopold Froehlich (22:19): "we want

both security and dialogue, a just and stable order, but in

freedom."

Table 1. NATO-WP Conventional Forces Balance

DIVISION TANKS IARTILLERY/MORTAR FIGHTER/BOMBER

South NATO 45 5250 6000 615
Region WP 42 8455 6235 695

Central NATO 38 8050 4400
Region WP 61 16620 10270

North NATO 5 115 520
Region WP 9 1800 2400

North & NATO 1345
Central WP 1555

TOTALS NATO 88 13415 10920 1960
WP 112 26875 18905 2250

There are plans for the gap between conventional forces to

be filled through the concurrent effects from a set of measu-

res whose most important and known components are Flezible

Response and Rapid Reinforcement ?fans.

Flexible Response. The effectiveness of the nuclear

umbrella could be called little better than doubtful. espe-
cially after the Intermediate Nuclear Forces Treaty. which

puts some stress on the conventional forces. However. nucle-

ar weapons will remain necessary.
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Purely conventional deterrence has never worked in Europe.

either new technologies nor the currently fashionable new

strategies will enable Europe to be defended with conventio-

nal weapons alone. As stated by Leopold Froelich in (22:19),

the reason for this is simple:

The Soviet Union will still be a nuclear power on the
European continent. There is no way of putting a chicken
back into an egg.

Rapid Reinforcement Plans (RRP). These are plans to

airlift 14 brigades from the U.S. to Europe to join the 16

brigades already there. Reinforcement Plans have been prac-

ticed every other year with REFORGER exercises, which allows

a good readiness level, but present U.S. airlift capabilities

can only manage the transport of 7 brigades. Nevertheless,

civil airlines will help to improve these figures (18:52;

4:37).

Withdrawal of U.S. from Europe

Now the question is: can Europe take care of its own

defense? According to Zbigniew Brzezinski, former National

Security Advisor to President Carter, 373 million Europeans

with an economy of $3.5 trillion should not depend so much on

241 million Americans with $4 trillion, against an opponent

with 275 million people and $1.9 trillion (4:32). But these

figures do not contempiate the most important factor: the

difference in military strength between the two forces in the

theater (18:45).
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Logistic Situation

The logistic support for the U.S forces in Europe is to be

provided in three principal ways according to current Memo-

randa of Understanding (MOUs); prepositioning of War Reserve

Stocks available at 70 allied bases and 85 storage locations

in 12 nations; resupply by surface ships across the Atlantic;

and Host Nation Support (HNS), or civil and military assis-

tance in peace and war by a host nation to allied forces

(35:50).

Considering these carefully planned measures, they alone

should not be enough to guarantee the logistic support,

unless the combined forces achieve the level of interoperabi-

litV that enables smaller forces, as found in NATO, to offset

larger forces, as the Warsaw Pact. Interoperability is a

means to allow these diverse forces to fight together despite

their differences or deficiencies, as stated by Admiral Jon

L. Boyes in (6:15). And the top priority areas for inter-

operability in NATO are command, control, and communication

systems; cross-servicing of aircraft; ammunition; and com-

patible battlefield surveillance/target designation/acquisit-

ion systems (16:11-3).

Solution: Standardization to Achieve Interoperability.

In short, interoperability is the relative term which

designates the ability to provide and receive services;

standardization is militarily the tool that makes it possible

to reach the most effective levels of interoperability.
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Economically, standardization means non-duplicative develop-

ment. Politically, standardization means the closest pos-

sible cohesion among Alliance members (9:i34). In practice

standardization/interoperability is a continuum. What ap-

pears as interoperability at one level may result from stan-

dardization at another level. Adequate interoperability of

equipments can be achieved precisely because some vital

component, procedure, or specification has been standardized

(21:12-267). There are also various levels of interoperabi-

lity of which the lowest is compatibility or the lack of

interference; then an emergency substitute, which requires

previous approval by national technicians before one item can

be used; and last, interchangeability or the highest attaina-

ble level of interoperability. There is still commonality,

but this is an ideal term too difficult to be reached for

different weapon systems (35:86,87).

Development of Standards

It is worth writing for the fourth time, without changing

a comma, the phrase from Shri Rajagopalachari, being quoted

in L. C. Verman's book Standardization "Standards are to in-

dustry as culture is to society" (22:88).

Tn spite of the usefulness of standards the way for

s.....r. zaon to be transformed into practical benefi ts has

not always been easy, because people rebel against unifying

measures (22:88). But, in the end, standardization is re-

quired to create complex structures.
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Standards are developed in three phases: specification

(when the constants are designed), simplification (reduction

of varieties), and unification, which is the most difficult

to be achieved, as it tries to impose order on an unruly

universe of things and opposed interests (22:88). Standards

are born as decided by governments, industry committees, or

the market; and, in spite of the activities of the Interna-

tional Organization for Standardization, standards can be

used for impeding fair competition in the marketplace. Anti-

trust officials must keep an eye on the companies, especially

in the U.S. (42:65). Another danger coming from the poor use

of standards is extreme proliferation, because too many are

the same as none. So Robert Jules Siegel compared standards

with the international language Esperanto; which never caught

on (26:104). However, far from falling into this rather

negative vision, it is possible to see the other face of the

coin, with the development of the Open Systems Interconnec-

tion as an example of how it is possible to balance standards

and fair competition (25:49-52).

How Standardization Affects Interoperability. As Maj.

Gen. Norman Archival stated:

Interoperability is accomplished through technical stand-
ards (equipment to equipment, system to system); procedu-

ral standards (human to human, human to computer, and
computer to computer); and interoperable procedures
(field procedures) (2-iC9).

The Problems of Standardization. NATO is an alliance

composed of 16 nations with different cultures, political
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attitudes, economic and technical capabilities. Logistics

remains a national responsibility. Thus, progress has been

less than ideal for interoperability measures between member

nations (6:15). As Frederick Bonnart describes, there are

some differences between the allies with regard to the dis-

tribution of the common defense which has to be supported by

all of the members (burden sharing)(5:13). These differences

increase when the figures are related to the international

defense trade where the relative proportions between exports

and imports have changed, with a tendency toward balancing

the differences (19:19,20). While this situation should be

satisfactory for the European NATO countries, it has brought

about a current of protectionism on the American shore.

Deputy Secretary of Defense William H. Taft stated "The U.S.

must demand reciprocity for our efforts to open our defense

markets to our allies" (30:45). However, the trade of defen-

se products is not an exclusive problem between the two sides

of the Atlantic, but among European countries as well, i.e.

the British Aerospace's attempt to interfere in the Tornado

trade between Malaysia and Panavia, for instance (38:5). It

could be concluded that the alliance is not the best environ-

ment to ask for measures leading toward standardization and

interoperability. Hopefully, Mr. Taft's words before the

Senate Armed Forces sub-committee will not receive just lip

service from the alliance's governments: "The individual

concerns of our nations must be weighed against our first
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priority: allied security" (38:5). The alliance credibility

to deter the threat in Europe is at stake.

The failure to achieve RSI in NATO is surprising consi-

dering that civilian aviation uses equipments built in compe-

qtition by a variety of manufacturers. These devices must be

interoperable and must interface successfully with ground

equipments in many countries. All of these results are

obtained without complete standardization. The combination

of RSI and FFF (form, fit and function) solves the problem

without preventing intense competition among the suppliers

(21:12-134).

Hidden behind the curtains are the economics of coopera-

tive programs versus buy off-the-shelf, and today cooperative

program are the only choice to achieve the economies of scale

that large production runs enable, although with the draw-

backs of longer time spent in the program, larger quantity of

fixed resources, longer delivery schedule, and lower mobility

of workforce (23:34-39). And the first cooperative program,

codevelopment, typically leads to increase cost growth,

schedule slippage, and performance compromises for the par-

ties involved (29:vi).

[Aircraft Cross-Servicing within the NATO Alliance
Introduction. Continuing with the line of thought that

flows from the preceding paragraphs, it is important now to

state that on behalf of the cross-servicing of aircraft

systems in NATO, as a logical consequence of its vital impor-

33



tance for allied operations, there has been produced the most

complete and well developed set of measures which make it

possible to safely service aircraft out of their home base.

However, there is a limit to what can be done with regula-

tions and training, which human effort cannot overcome. As

an example, it is absolutely impractical to keep updated

technical publications, armament loading equipment, test

equipment, and so on, for the 23 different types of fighter

aircraft in NATO, at each and every suitable airbase within

the potential area of operations. Moreover, reconnaissance

aircraft, electronic combat aircraft, intra-theater airlift

aircraft, command and control aircraft, and strategic bom-

bers, make the situation even worse (41:40). This is a

situation which lies far behind the day-to-day easy opera-

tions of commercial airlines around the world. The solution

for them, as said before, came without complete standardiza-

tion through RSI and FFF (21:12-134).

Regulations. NATO Standardization Agreement (STANAG) 3430

is the prime document covering cross-servicing of aircraft

within NATO, but excluding cross-servicing of helicopters

engaged in land operations (STANAG 3907). A general informa-

tion about STANAG 3430 has been included in Table 2 below

(32:1-iv).

Regardless of how comprehensive and functionally well

developed the system is, because of the inherent lack of

interoperability, cross-servicing capabilities are identified

only for designated aircraft to selected airfields/ships.
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TABLE 2. STANDARDIZATION AGREEMENT 3430

AIM:Define Responsibilities for NATIONS
NATO COMMANDERS
ACE/SACLANT INFO CENTERS

RESPONSIBILITIES:
NATIONS:

4 .Maintain agreed cross-servicing Capabilities (NBC)
Provide Facilities
Provide Info to ACE/SACLANT Info Centers
Develop and distribute Procedures for Loading A/C
Provide Ground Crew Training Video Tapes
Report Airfield/Ship cross-servicing Capabilities
Provide Consumable Products for cross-servicing

NATO COMMANDERS:
Formulating and promulgating CS Policies
Identify Airfields/Ships - Aircraft CS Requirements
Train and Exercise
Report CS. Requirements

ACE/SACLANT INFORMATION CENTERS:
Formulate and promulgate CS Plans and Procedures
Determining Documentation needed
Establish Documentation Distribution System
Distribute Documentation
Advise appropriate agencies on Standardization
Co-ordinating CS Operational Training and Exercise
Monitoring development of CS capabilities

ANNEX. TERMS AND DEFINITIONS (included in section 1)

ANNEX B: MINIMUM SERVICES REQUIRED
STAGE A:

Documentation Shelters
* Fuel, Oil and Lubricants Towing Facilities
Adaptors Trained Ground Crews
Gaseous and Liquid systems Power for Navi Stab
Engine Start Facilities

STAGE B: All Stage A, plus:
Arming Tools, Instructions and Equipment
Jettisonable Fuel Tanks Weapon load Schedules
Ground handling Equipment Operating Stores
Weapon loading Teams
Film Process & Interpret, Facilities & Personnel

ANNEX C: CROSS-SERVICING GUIDES
Leading Particulars Inspections

. A/C Handling, Launching, Recovery, etc.
Replenish, Servicing, Testing, Starting, Cooling
Main Systems Armaments
Locally Manufactured Items Glossary and Index
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TABLE 2. STANDARDIZATION AGREEMENT 3430 (CONTINUED)

ANNEX D: RESPONSIBILITY QUALITY CONTROL OF CONSUMABLE',
OWNER NATION:
* Ensure stocks are fit for use
Ensure containers properly marked
Monitor, retest, and rotate prepositioned stocks

* Advise Host Nations of revised life expiry
Ensure quality control info to Host Nations

HOST NATIONS:
* Monitor remaining life of stocks
Advise owner when approaching life expiry
Seek additional quality control info

ANNEX E: STANAG's ESSENTIAL FOR CROSS-SERVICING OF A/C
STAGE A (See STANAG 3430 page E-1)

ANNEX F: STANAG's ESSENTIAL FOR CROSS-SERVICING OF A/C
STAGE B (To be Issued)

RATIFICATION AND IMPLEMENTATION DETAILS
RESERVATIONS:

CA :Size of paper
FR :Limited to Stage A Not Chemical Environ.

Guides only for their A/C
IT :All but Recce limited to Stage A
RNLN :Limited to Stage A No drag chutes service

Not apply STANAGs 3372, 3447, 3595, 3806
RNLAF:Video tapes only for Recce

Ground crew video tapes not mandatory
NO :Shelters provided on Avail/Priority basis

No stocks or weapons provided or earmarked
PO :limited to Stage A . Only for their A/C

Guides only in Portuguese and English
TU :No NBC capabilities . No adaptors pr6vided
UK :Do not accept format for CS Guides

COMMENTS:
UK :Royal Navy do not implement until advised of

NATO commanders requirements
British Army not implement for fixed wing
and STANAG 3907 for helicopters

US :US ARMY STANAG 3907 in lieu of 3430

This first limitation ties cross-servicing capabilities to

certain strategic concepts, therefore restricting flexibility

as a primary characteristic of all air forces. Moreover, the
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system is dependent upon the development of the proper skills

among the ground crews, specially when servicing is to be

performed in a hurried crisis/conflict environment, and

everybody knows that there is a physical limit for the number

of different types of aircraft on which the adequate profi-

ciency level can be ma. 'ained. Nonetheless, the system

assumes the availabilit ground handling equipment, arma-

ment loading equipment, est equipment, technical publicati-

ons, adaptors, prepositioned consumables, training devices,

etc., whose number increases with every new type of aircraft

serviced, restricting even further aircraft's operational

flexibility.

As can be appreciated in Table 2, the reserv,.:tions to

STANAG 3430 implementation are many and diverse, affecting

matters as important as French or Portuguese implementation

only to their own types of aircraft or similar. Moreover,

four countries limit the implementation to Stage A, which

largely reduces the usefulness of cross-servicing system in

wartime.

STANAG 3907 addresses the same cross-servicing topic but

directed only toward the helicopters involved in land opera-

tions (33:1-B-iv). There is a trend within NATO's EUROLOG to

cover STANAGs 3430 and 3907 under a single STANAG.

Air Force Regulation 400-5 dated 1 October 1971, because

of its early issuance addresses a less developed concept of

cross-servicing, devoted more to the support in case of
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emergency landing or in NATO exercises, closer to today's

emergency supply support for consumables, but without the

special aim to wartime operutions underlying the spirit of

STANAG 3430. However, some important concerns about the

common use of public funded assets can be found in AFR 400-5

(13:2).

Cross-servicing will not be considered a medium for
over-the-counter sales established primarily to purchase
spare parts to maintain aircraft in current inventories of
other NATO nations.

Military Specification MIL-M-9977 meets the need for

manuals, technical and checklists for munitions loading. A

paragraph addresses the checklists for Stage B of cross-

servicing (14:5).

Military Specification MIL-M-22202C develops for US DOD

the requirements for mandatory cross-servicing guides as

directed in STANAG 3430 (17:1-37).

Conclusion

In the preceding pages, the strategic situation in Europe

was discussed, stressing the gap in conventional forces

between NATO and the Warsaw Pact. The discussion covered the

way this gap could be filled by means of U.S. reinforcement,

and the logistic situation created, which added to decreasing

defense budgets, this appears to call for a better employ-

ment of the available assets through standardization to

achieve interoperability.
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From the spectrum of different options collected, it can

be concluded that standardization and interoperability are of

vital importance both within the alliance, and among the

different services of each member's armed forces. The pre-

sent situation is neither hopeless nor ideal, but requires a

detailed study to determine whether the speed of change in

the environment, which requires standardization, is faster or

slower than the speed of adapting inside the Alliance. The

situation lies far beyond Warsaw Pact, and West World commer-

cial airlines interoperability levels. This situation means

that for cross-servicing of aircraft purposes, the present

diversity of equipment is both dangerous because of the

differences with the potential threat, and apt to be solved

because of the similarities with commercial airlines.
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III. Methodolory

Chapter Overview

This chapter includes a first general discussion about the

logic underlying the connection between the research question

and the investigative questions, and from there on to the

methodology employed to answer the questions.

Research Design

The problem proposed for research consists of an appraisal

of the most likely way to solve the actual logistic situation

concerning the cross-servicing of aircraft within NATO under

an evolving political,economic, and military situation. The

choices between the different options are to be made, at many

different levels, by tho logistics decision-making organiza-

tions within the Alliance and aerospace industry. Consider-

ing that there is no known published research study about the

topic of cross-servicing to be utilized as a basis for quan-

titative longitudinal comparison, and assuming that the NATO

logisticians answers to a questionnaire will be the best

estimator for the actual policies in the different decision-

making organizations, the method selected to answer the

research question is a survey among those involved in the

logistics decision-making. This exploratory survey will

provide the quantitative data to identify the perceived major

factors impacting upon the stated problem, the cross-servic-

ing problem perceived situation, its causes, effects, respon-
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sible organizations, and its most likely solutions. Figure 9

shows the research design process.

RESEARCH DESIGN

ON PERCEPTION CAUSES
ENVIRONMENT

SURVEY DECISION MAKING ORGANISMS

NATIONAL NATIONAL NATO COOPERATIVE AEROESPACE
AIR SERVICES DODs MILITARY PROGRAMS INDUSTRIES

STRUCTURE

STATISTICAL
ANALYSIS SOLUTIONS

CONCLUSIONS

Figure 9. Research Design

Pre-experimental Design

The conscripting characteristics of the unstructured pro-

blem, the mixed attributes of the decision-making population,

and the impossibility to control the variables, largely

determine the choice for the pre-experimental design.
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One Shot Case Analysis

Although the one shot case analysis is the weakest among

the preexperimental designs, it is used because it was impos-

sible to identify a true control group which has not been

affected by the new environment circumstances, while still

belonging to the population of NATO logisticians.

So many restrictions will obviously limit the ability to

determine cause and effect relationships among the variables

to a mere determination of the general trends. The one shot

case analysis threats to internal validity of the results

will be attenuated by asking the opinions to a large number

of diverse populations so that the presumable bias which

might appear if a single group would be addressed will be

prevented.

Figure 10 depicts the experiment design for this one-shot-

case study, regarding the new environmental factors as a

treatment on the population of NATO logisticians about the

effects on the cross-servicing of aircraft(20:120).

INVESTIGATIVE GROUP X 0

NATO Logisticians Treatment: New Environment Survey

Figure 10. One - Shot Case Study (20:120)

The Population

The generic population defined as NATO logisticians will

be tentatively considered as composed of several sub-popula-

tions, and sub-sub-populations (Figure 11).
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POPULATION SUB-POPULATION SUB-SUB-POPULATION

NATO LOGISTICIANS MILITARY NATIONAL AIR SERVICES
NATIONAL DODs
NATO MILITARY STRUCTURE
COOPERATIVE PROGRAMS

CIVILIAN NATIONAL DODs
NATO CIVILIAN STRUCTURE
COOPERATIVE PROGRAMS
AERONAUTICAL INDUSTRY

Figure 11. Population Break-Down (Organizations)

These populations will be further grouped according to

geographic areas (Figure 12).

GROUPING COMPARISON COUNTRIES

I EUROPE BELGIUM,DENMARK,FRANCE
GLOBAL GERMANY,GREECE,ICELAND

ITALY,LUXEMBOURG,NORWAY
NETHERLANDS,PORTUGAL,
SPAIN,TURKEY,U.KINGDOM

AMERICA UNITED STATES,CANADA

II SOUTHERN GREECE,ITALYPORTUGAL
REGIONAL SPAIN,TURKEY

CENTRAL BELGIUM,FRANCE GERMANY
LUXEMBOURG,NETHERLANDS
UNITED KINGDOM

NORTHERN DENMARK,NORWAY,ICELAND

AMERICA UNITED STATES,CANADA

Figure 12. Population Break-Down (Continents-Regions)

Variables Definition. The special characteristics of this

unstructured topic prevent the possibilities to develop a

mathematical model which should be based upon longitudinal

data about additive variables. The tentative anticipated
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results of this research ale then to determine the variables

involved in the problem, and the possibility to identify the

similarities and differences among the populations. The

problem stated relates first to the perception of the assumed

environmental factors, then to their effects on RSI (and thus

on cross-servicing), the causes and responsibility for the

present situation, and finally to the most likely solutions.

The criterium of consistency within sections was adopted

to select between the minimum possible number of choices for

each answer but still choices diversified enough to adequate-

ly define the variable. The number of different choices pre-

sented within each question depends then on the degree of

definition required while keeping consistency within each

section.

Environmental Factors. To determine the relative

order of importance of the factors impacting the new environ-

ment, political, economical, and military factors are ranked

between 1 and 5. Then the top five factors are ranked among

themselves.

Effects. What are the perceived effects of the

preceding environment factors upon NATO logistics situation?

The effects are ranked between 1 and 5, from strongly nega-

tive to strongly positive.

Next, three variables define the deqree of perception of

the actual situation as a problem:
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Situation. This is a general valuation of the

current situation concerning cross-servicing, ranked from

Excellent (1) to Hopeless (7).

Priority. This is the perceived quantitative impor-

tance of cross-servicing in relation to the rest of the

dominant topics of management, ranked from Excellent (1) to

Hopeless (7).

Frequency. It is the approximate number of times per

yiear that respondent's country recurred to cross-servicing,

ranked from 1 (less than 10 times/year) to 7 (more than 70

times/year).

The causes of the problem are addressed by two variables:

Causes. The attributed relative importance of the

different factors leading to the present diversity of materi-

al. Political, economic, and military causes are ranked

together between 1 and 9.

Responsibility. The relative possibilities for

implementing the measures to solve the problem at the dif-

ferent levels involved in the decision-making process.

Organizations are ranked between 1 and 10.

Two variables inquire about the areas upon which the

cross-servicing deficiencies have a more decisive impact:

Areas impact. The relative order of the areas where

the problem impacts the cross-servicing of aircraft. Peace-

time and wartime areas are ranked together between 1 and 10.
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Areas benefit. The areas that would produce the most

benefit from the correction of cross-servicing deficiencies.

Areas are ranked between 1 and 10.

Four variables mark the respondents estimated solutions to

the cross-servicing problem:

Sub-System. It is the relative ranking of importance

of the cross-servicing sub-systems. They are ranked between

1 and 10.

Role. It is the relative ranking of responsibility

for the different logistics organizations involved in the

solution of the cross-servicing problem. They are ranked

between 1 and 10.

Cooperative programs. It is the relative ranking of

feasibility for the different cooperative programs. They are

ranked between 1 and 7.

Aeronautical Industry. It is the relative ranking of

the aerospace industry levels according with their suitabili-

ty to diversify or redirect their production to cope with the

contraction of defense markets. They are ranked between 1

and 4.

In Table 3 all the preceding variables are detailed, the

types of scale in which they have been ranked, the extreme

values or conceptual divisions for each variable, and the

statistical test applied in each case to verify the homogene-

ity among the different subpopulations object of survey

research.
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Table 3. kariables Definition

VARIABLE TYPE OF SCALE VALUES STATISTICS TEST

ENVIRONMENT PERCEPTION
FACTORS ORDINAL POLITICAL CHI-SQUARE

ECONOMIC
MILITARY

EFFECTS INTERVAL 1 TO 5 KRUSKAL/RANKSUM
CROSS-SERVICING SITUATION
SITUATION INTERVAL 1 TO 7 KRUSKAL/RANKSUM
PRIORITY INTERVAL 1 TO 7 KRUSKAL/RANKSUM
FREQUENCY INTERVAL 1 TO 7 KRUSKAL/RANKSUMI
PROBLEM CAUSE
CAUSES ORDINAL POLITICAL CHI-SQUARE

ECONOMICAL
MILITARY

RESPONSIBILITY ORDINAL AFs, DODs, CHI-SQUARE
NATO,MANUF,
ENGINE, AUX.

PROBLEM IMPACT
AREAS IMPACT ORDINAL PEACETIME CHI-SQUARE

WARTIME
AREAS BENEFIT ORDINAL ARMAMENT TO CHI-SQUARE

SHELTERS
PROBLEM SOLUT'ONS
SUB-SYSTEM ORDINAL ARMAMENT TO CHI-SQUARE

SHELTERS
ROLE ORDINAL AFs, DODs, CHI-SQUARE

NATO,MANUF,
ENGINE, AUX.

COOP PROGRAM ORDINAL CODEVELOPMENT, CHI-SQUARE
LICENSED PROD,
COPRODUCTION,
PACKAGES,
FAMILY WEAPONS
OPENING DE-
FENSE MARKETS

INDUSTRY ORDINAL AIRFRAME. CHI-SQUARE
MAJOR SYSTEMS,
AUXILIARY.

Survey Plan. To verify the survey internal validity, a

first questionnaire test was administered to the interna-

tional officers assigned to the Air Force Logistics Command,

International Logistics Center, Wright-Patterson Air Force
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Base. Once the survey questionnaire was refined, it was sent

to all the organizations defined in the population break-down

figure. To the military organizations, and civilians within

cooperative programs, the questionnaires were sent on a

functional basis (one per national office). To the aerospace

industries, the questionnaires were sent stratified by coun-

try market share (3:3) and then randomly selected from each

industry level within the aeronautical industry directory

(Table 5).

Table 4. Survey Plan

ORGANIZATION ADDRESSEES

ARMED FORCES EUROLOG 25
NATO HEADQUARTERS 14
EUROPEAN COOPERATIVE PROGRAM 6

(AERONAUTICAL INDUSTRY) 8
INTERNATIONAL LOGISTICS CENTER 14

TOTAL 67

AERONAUTICAL MARKET A D D R E S S E E S
INDUSTRY SHARE INDUSTRY LEVEL TOTAL

$ Bill 1981 1 2 3

USA 60 20 20 20 60
UK 10 3 3 4 10
FR 10 3 3 4 10
FRG 6 2 2 2 6
CAN 3 1 1 1 3
ITA 2 1 1 - 2
SP 1.5 1 - 1 2
NE 1 1 - - 1
BE I - 1 - 1
PO .5 1 - 1
GR .5 1 - 1
DE .5 - 1
TK .5 1 - 1
NO .5 - 1 - 1

TOTALS 97 32 36 32 100

GRAND TOTAL 167
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Statistical Analysis

The statistical analysis of the survey data consists of a

series of homogeneity tests among the different sub-popula-

tions, and sub-sub-populations, for each variable considered.

The objective is to find out whether there is a lack of

homogeneity among the opinions of the defined populations

within the decision-making organizations. This lack of

homogeneity or agreement would help explain the diversity of

types of aircraft, and the lack of interoperability, thus

cross-servicing of aircraft within NATO (Table 6).

For ordinal variables, where the data are grouped by order

of precedence, there is no sense to talk about the mean

value, because there is no meaning for the interval between

two categories. Moreover, although the median is recommended

as the best indicator of central tendency for ordinal vari-

ables (20:251), the mode or rank preferred by more respon-

dents was computed too, for it reflects the real way in which

agreements are reached. The rank percents give the measure

of dispersion. However, the percents might not add to one

hundred as they have been rounded up to the closest integer

value. If the CHI-SQUARE test of homogeneity was passed, the

mode was taken as the 'most voted' opinion on the topic

throughout the alliance. Otherwise, the Coefficient of

Concordance has been computed for the rejected subpopulation

to detect the causes of divergence. For the interval vari-

ables, the Wilcoxon Ran-Sum or Kruskal-Wallis tests, and the

49



Spearman Correlation Coefficient detect differences among

populations (20:360). The average as a measure of central

tendency and the standard deviation as a measure of disper-

sion were computed on these interval variables.

Table 5. Statistical Analysis

MEASURE VARIABLE COMPARISON PAIRED TECHNIQUE

ORDINAL FACTORS TWO-SAMPLES N CHI SQUARE TWO SAMPLE
K-SAMPLES N CHI SQUARE K SAMPLES

INTERVAL IMPACT TWO-SAMPLES N WILCOXON RANK SUM
K-SAMPLES N KRUSKAL-WALLIS ONE-WAY

ANOVA

These conclusions will help to structure somewhat the

problem and become the basis for further research.

Specific Research Steps

Survey Package. The following steps have been followed to

evaluate the stated problem:

1. Determine the relevant factors of the environ-

ment affecting the cross-servicing of aircraft within NATO,

by means of the literature review, the pilot survey adminis-

tered to the officers assigned to the International Logistics

Center (AFLC/ILC), and the respondents' answers to the survey

package.

2. Identify the consequences of those factors upon

situation of cross-servicing within NATO, the tentative

causes of the problem, and the possible solutions, from the

answers to a survey among the above defined populations.
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3. Statistically evaluate the responses to deter-

mine possible differences among the different sub-popula-

tions. Find out the measures of central value and dispersion

for the distributions of answers.

4. Conclude, about the research questions, the

preferred stated opinion among the survey respondents.

Software Packages Used

Survey results spreadsheet: QUATTRO.

Statistical analysis: STATISTIX, and INTERACTIVE STATISTI-

CAL PROGRAMS.

Graphics: QUATTRO, and HARVARD GRAPHICS.
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IV. Survey Results

Chapter Overview

This chapter begins with a paragraph on the general

considerations about the survey, response rates and qualifi-

cations; next the survey results are presented section by

section; and finally, a conclusion summarizes the chapter

content.

General Considerations

Questionnaire Desian. As there was no known antecedent

for this research, the questionnaire was to be designed from

the concepts in the literature review, the author's expe-

rience on the topic. and the models in Emory (20:Chapter 7).

The survey questionnaire is included as appendix A. To

gather the respondents' personal opinions all the paragraphs

were finished with an open ended question. Some problems

were identified a posteriori on the wording of some ques-

tions. Question number 2 (Top Five Factors), section 2

(Environment Perception). was not understood by 64 % of the

respondents, whereas in the oral presentation to the test

group. the question did not present any prcblem at 'fi1. wh'.ch

confirms the wording problem in the questionnaire.

Two key questions were related in different pages to

cross-checzk the validity of the answers. The question about

the organizations responsible ior the present situation and

organizations' role in the problem solution; and the question
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concerning the areas of cross-servicing which would benefit

most from the correction of the problem, and the areas which

represent the best opportunity to help solve the problem.

ResDonse. A more detailed description of the survey

results and graphics is included as appendix B. Ten respon-

dents excused their participation because of their lack of

knowledge about cross-servicing, unproper addressing of the

topic outside Lhe official chain, or questionnaires returned

blank without any reason.

Significant differences have been appreciated among the

resoonse rates, specially between the civilian and military

populations (Table 6).

Table 6. Response Rates

QUESTIONNAIRES RESPONSE

REGION RECEIVED SENT RATES

CIVIL MILITARY CIVIL MILITARY CIVIL MILITARY

NORTHERN 1 2 2 5 0.5 0.4
CENTRAL 6 15 31 29 0.2 0.5
SOUTHERN 6 9 13 17 0.5 0.5
AMERICA 8 5 62 8 0.1 C.6

TOTALS 21 31 108 59 0.2 0.5

QUESTIONNAIRES RESPONSE
ORGANIZATION RECEIVED SENT RATE

NATIONAL AIR FORCES 3 6 0.50
DEPARTMENTS OF DEFENSE 2 10 0.20
COOPERATIVE PROGRAMS 18 22 0.86
NATO BODIES 9 23 0.39

AIRCRAFT MANUFACTURERS 8 45 0.18
ENGINE MANUFACTURERS 6 12 0.50
AIRCRAFT PARTS & AUXILIARY

EQUIPMENT 6 49 0.12

TOTALS 52 167 0.31
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However, to confirm the significance of these differences,

further research should connect broader topics with different

survey sponsorship.

Survey Results

All the homogeneity tests within this section have been

evaluated at a level of significance of 0.05, which means

that for any p-value higher than 0.05 there is not enough

evidence to reject the null hypothesis of homogeneity among

the different subpopulations considered.

Section 1. Demographics. This section allowed the

stratification of respondents to assign them to the several

subpopulations defined for the statistical analysis.

Section 2. Environment Perception. The purpose of this

section was to define the relative importance of the NATO

environmental factors impacting upon NATO logistics situa-

tion. This section was further divided into three factors:

political, economic, and military.

Political. The political factor was subdivided into

five sub-factors (the fifth being the open ended 'other').

Perestroika and Glasnost. The results for this

subfactor are concentrated around the two first ranks,with

more than half the respondents considering it on the first

place. Both the mode, or rank selected by the majority of

respondents and the median are rank one (Table 8). There is

not enough evidence to reject the null hypothesis of homog-

eneity for any of the subpopulations.
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Table 7. Perestroika and Glasnost

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 29 16 5 2 0
1 1

PERCENTS 56 31 10 4 0

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.63 0.73 YES CIVILIAN/MILITARY
1.22 0.75 YES EUROPE/AMERICA
0.01 0.92 YES ORGANIZATION
0.01 0.92 YES REGION

Terrorism. The results for this subfactor are

spread across the ranks presenting a flat distribution. The

mode, or rank selected by the majority of respondents, is

rank four, and so is the median. The homogeneity test among

the opinions of the different populations is only rejected

for the organization's subpopulation. The high coefficients

of concordance of 0.90 between the answers of aircraft manu-

facturers/assemblers and NATO civilian/miltary Organ iza-

tions, and above 0.70 for two more pairs of subpopuiatirns

among others, are responsible for the rejection of th homog-

eneity test (Table 8).

Table 8. Terrorism

I RANKSi

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 2 9 12 14 11 4 4

PERCENTS 4 19 25 29 23

55



Table 8. Terrorism (Continued)

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQn 5.82 0.21 YES CIVILIAN/MILITARY
4.01 0.13 YES EUROPE/AMERICA
8.38 0.00 NO ORGANIZATION

L 1.26 0.26 YES REGION

COEFFICIENT OF CONCORDANCE

AF DOD COOP NATO MANUF ENG AUX

AF 1.00
DOD 0.51 1.00
COOP 0.35 0.72 1.0%
NATO 0.65 0.41 0.49 1.00
MANUF 0.65 0.41 0.49 0.90 1.00
ENG 0.75 0.39 0.25 0.57 0.57 1.00
AUX 0.27 0.10 0.31 0.49 0.49 0.45 1.00

Pacifism. This subfactor shares characteristics

with terrorism, but with a" lower median which means a higher

importance, and larger weight on the most selected rank which

means more concentrated data. The null hypothesis of homoge-

neity is not rejected for any of the populations (Table 9).

Table 9. Pacifism

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 6 12 11 17 2
3 4

PERCENTS 13 25 23 35 4

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 2.40 0.49 YES CIVILIAN/MILITARY
3.92 0.42 YES EUROPE/AMERICA
1.10 0.30 YES ORGANIZATION
0.54 0.46 YES REGION
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INF Treaty. This subfactor shows similar

characteristics to the preceding two, but with smaller mode.

The null hypothesis of homogeneity among subpopulations is

only rejected for the regions, where the coefficient of

concordance between the subpopulations North and South is as

high as 0.74 (Table 10).

Table 10. INF Treaty

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 9 11 15 11 1
1 3 3

PERCENTS 19 23 32 23 2

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 1.80 0.62 YES CIVILIAN/MILITARY
0.95 0.81 YES EUROPE/AMERICA
0.33 0.57 YES ORGANIZATION
5.52 0.02 NO REGION

COEFFICIENT OF CONCORDANCE

NORTH CENTRAL SOUTH AMERICA

NORTH 1.00
CENTRAL 0.56 1.00
SOUTH 0.74 0.47 1.00
AMERICA 0.35 0.6E 0.66 1.00

Economic. The economic factor was subdivided into

five sub-factors.

Increased Weapon System Development Costs. The

results for this subfactor are concentrated around the two

first ranks with a slightly lower weight for the first rank
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than Perestroika and Glasnost has. Here again the mode, or

rank selected by the majority of respondents, as well as the

median is rank one. There is not enough evidence to reject

the null hypothesis of homogeneity for any of the compari-

sons, although the Europ-America subpopulations barely pass

the test at the 0.05 level of significance (Table 11).

Table 11. Increased Weapon System Development Costs

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 27 18 3 3 1
1 1

PERCENTS 52 35 6 6 2

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 3.36 0.19 YES CIVILIAN/MILITARY
5.37 0.06 YES EUROPE/AMERICA
1.32 0.25 YES ORGANIZATION
2.53 0.11 YES REGION

Competition on Armaments International Markets.

The results for this subfactor are concentrated around the

second and third ranks with the mode and the median on rank

two. There is not enough evidence to reject the null hypo-

thesis of homogeneity for any of the comparisons (Table 12).

Table 12. Competition on Armaments International Markets

RA ANS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 9 19 17 3 3
2 2

PERCENTS 18 37 33 6 6
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Table 12. Competition on Arms International Markets (Cont.)

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 1.17 0.76 YES CIVILIAN/MILITARY
4.20 0.38 YES EUROPE/AMERICA
1.24 0.27 YES ORGANIZATION
1.80 0.18 YES REGION

Labor Force Pressure. The results for this

subfactor are concentrated around the third and fourth ranks,

with the highest level of agreement on the same rank (29

counts) among the environment factors besides Perestroika and

Glasnost; the difference is that here the rank is rank four.

There is not enough evidence to reject the null hypothesis of

homogeneity for any of the comparisons (Table 13).

Table 13. Labor Force Pressure

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 4 12 29 5 4 4
PERCENTS 0 8 24 59 10

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.80 0.85 YES CIVILIAN/MILITARY
5.66 0.13 YES EUROPE/AMERICA
0.34 0.56 YES ORGANIZATION
0.34 0.56 YES REGION

Industry Protectionism. The results for this

subfactor are concentrated around the third rank, with a

consistent median-mode value of three, and almost 40 % of the
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responses on this rank. The homogeneity test among organiza-

tions is the only one rejected, where a coefficient of con-

cordance is as high as 0.95, and five more are 0.80 or above.

(Table 14).

Table 14. Industry Protectionism

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 6 12 20 11 2
3 3

PERCENTS 12 24 39 22 4

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.26 0.97 YES CIVILIAN/MILITARY
0.74 0.39 YES EUROPE/AMERICA
4.96 0.02 NO ORGANIZATION
0.95 0.81 YES REGION

COEFFICIENT OF CONCORDANCE

AF DOD COOP NATO MANUF ENG AUX

AF 1.00
DOD 0.45 1.00
COOP 0.79 0.61 1.00
NATO 0.79 0.61 0.84 1.00
MANUF 0.80 0.45 0.79 0.79 1.00
ENG 0.80 0.45 0.79 0.79 0.80 1.00
AUX 0.79 0.61 0.84 0.95 0.79 0.79 1.00

Military. The military factor was subdivided into

five sub-factors.

Conventional Arms Gan NATO/Warsaw Pact. The

results for this subfactor are concentrated around the two

first ranks, whereus the mode is rank one, one rank apart

from the median, which reflects a distribution with a heavy
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right tail and the lowest counts on the first rank for the

first factor among the environment factors. There is not

enough evidence to reject the null hypothesis of homogeneity

for any of the comparisons (Table 15).

Table 15. Conventional Arms Gap NATO / Warsaw Pact

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 20 15 9 5 2
2 1

PERCENTS 39 29 18 10 4 -1

TEST STATISTIC P-VALUE IHOMOGENEITY POPULATIONS

CHI-SQR 0.91 0.64 YES CIVILIAN/MILITARY
3.30 0.19 YES EUROPE/AMERICA
0.16 0.69 YES ORGANIZATION
4.30 0.23 YES REGION

Insufficient Level of RSI. This subfactor

shares the first place with the Conventional Arms Gap factor,

but the insufficient level of RSI has an even heavier right

tail, which accounts for the median-mode difference and the

more dispersed percents. There is not enough evidence to

reject the null hypothesis of homogeneity for any of the

subpopulations (Table 16).

Table 16. Insufficient Level of RSI'

RANKS

1 2 3 4 5 6 7  8 9 10 MEDIAN MODE

COUNTS 18 14 13 5 0
. 2 1

PERCENTS 36 28 26 10 0
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Table 16. Insufficient Level of RSI (Continued)

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 1.23 0.74 YES CIVILIAN/MILITARY
3.38 0.18 YES EUROPE/AMERICA
1.82 0.18 YES ORGANIZATION
2.32 0.51 YES REGION

Logistics as a National Responsibility. The

results for this subfactor are concentrated around the mode-

median third rank, with heavy tails on both sides. There is

not enough evidence to reject the null hypothesis of homoge-

neity for any of the comparisons (Table 17).

Table 17. Logistics as a National Responsibility

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 6 14 18 10 4
3 3

PERCENTS 12 27 35 19 8

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 2.51 0.64 YES CIVILIAN/MILITARY
8.59 0.07 YES EUROPE/AMERICA
3.28 0.07 YES ORGANIZATION
1.95 0.58 YES REGION

Emergent Technologies. The results for this

subfactor are concentrated around the fourth rank with the

mode and the median both on rank four. However, the p-values

are small, and the null hypothesis of homogeneity would be

rejected for the civilian/military and organizations compari-
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sons. According to the coefficient of concordance, there are

several pairs of subpopulations above the 0.50 values, and

specially three pairs are as high as 0.70 (the civilian/mili-

tary 0.84). They are responsible for the lack of homogene-

ity: DOD's/NATO Bodies, and National Air Forces/Engine Manu-

facturers (Table 18).

Table 18. Emergent Technologies

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 3 9 10 25 3
-. 4 4

PERCENTS 6 18 20 50 6

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 7.65 0.05 NO CIVILIAN/MILITARY
1.75 0.62 YES EUROPE/AMERICA
4.46 0.03 NO ORGANIZATION
3.41 0.33 YES REGION

COEFFICIENT OF CONCORDANCE

CIVILIAN MILITARY

CIVILIAN 1.00
MILITARY 0.84 1.00

COEFFICIENT OF CONCORDANCE

AF DOD COOP NATO MANUF ENG AUX

AF 1.00

DOD 0.44 1.00
COOP 0.56 0.62 1.00
NATO 0.56 0.57 0.65 1.00
MANUF 0.30 0.42 0.71 0.69 1.00
ENG 0.62 0.50 0.56 0.64 0.55 1.00
AUX 0.10 0.16 0.35 0.42 0.76 0.29 1.00
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Other Responses. A good level of participation has

been registered in this open ended fifth question. It might

be due to the special characteristics of the section about

NATO environment in the first place within the questionnaire

and touching a broad and open topic However, the responses

received were as diverse as the different pcpulations they

come from, for only one among the answers must he recognized

as important enough (4 responses) to be considered at the

same level as the proposed answers. The political. economic.

and military consequences of what can be named 'Europtan C .,m-

munity 92' is one factor in the future which is already felt

as important and should be included in follow on research.

Too Five Factors. The responses to the top five

environment factors within this question display the same

order of preference as the above environment factors when

considered one by one. The political Perestroika and Glas-

nost is again the leading factor, followed at some diot.wnce

by the economic increased weapon systems development costs.

The military factor conventional arms gap NATO/WP occupies

the third place, and the military also insufficient level of

RSI the fourth. The first factor beyond those included in

Table 19 is INF Treaty with the same total counts as the

competition in armaments international markets. Due to a

problem in the questionnaire design. the statistical tests

were not applicable because of the small number of valid

responses.
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Table 19. Top Five Environment Factors

RANKS

FACTOR 1 2 3 4 5 MEDIAN MODE

COUNTS PERESTROIKA 14 3 1 1 0
AND 1 1

PERCENTS GLASNOST 74 16 5 5 0

COUNTS INCREASED 7 4 3 1 1
WEAPON SYSTEMS 1 1

PERCENTS DEVELOPMENT COST 44 25 19 6 6

COUNTS CONVENTIONAL 1 5 3 1 0
ARMS GAP 2 2

PERCENTS NATO/WP 10 50 30 10 0

COUNTS INSUFFICIENT 1 4 3 4 1
LEVEL OF 2 BIMODE

PERCENTS RSI 8 31 23 31 8

COUTS COMPETITION IN 0 6 1 3 2
ARMAMENTS INTNAL 2 2

PERCENTS MARKETS 0 50 8 25 17

Effects of Environment Factors Upon NATO Locristics

Situation. The purpose of ti.is subsection was to determine

the relative importance for the consequences of NATO environ-

ment factors upon the cross-servicing situation. This subsec-

tion was further divided into four effects: reduced defense

budgets, increased conventional gap NATO-Warsaw Pact, increa-

sed force requirements. and the open ended question 'other.'

Reduced Defense Budaets. The results for this

effect are heavily grouped around the first two ranks corres-

ponding to strongly and moderately negative, with a small

standard deviation of almost half the rank interval. The mode

is rank 2, slightly above the mean rank of 1.6. The p-value
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for the organizations comparison is small enough to reject

the null hypothesis of homogeneity. Four correlation coeffi-

cients are as high as one, and two more are 0.82; high enough

to enlarge the Kruskal-Wallis statistic and disturb the

homogeneity among subpopulations (Table 20).

Table 20. Reduced Defense Budgets

RANKS MEAN STANDARD
MODE

1 2 3 4 5 6 7 8 9 10 RANK DEVIATION

COUNTS 20 28 0 1 0
1.6 0.6 2

PERCENTS 41 57 0 2 0

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

RANK-SUM 0.42 0.67 YES CIVILIAN/MILITARY
RANK-SUM 1.19 0.23 YES EUROPE/AMERICA
KRUSKAL W 18.44 0.00 NO ORGANIZATION
KRUSKAL W 4.13 0.25 YES REGION

SPEARMAN RANK CORRELATIONS, CORRECTED FOR TIES

AF DOD COOP NATO MANUF ENG AUX

AF 1.00
DOD -0.00 1.00
COOP -C 00 1.00 1.00
NATO 0.34 0.40 0.40 1.00
MANUF 0.34 0.40 0.40 1.00 1.00
ENG -0.00 1.00 1.00 C.40 0.40 1.00
AUX 0.05 0.19 0.19 0.82 0.82 0.19 1.00

Increased Conventional Arms Gap NATO/WP. The

results for this effect are concentrated around ranks two and

four (moderately negative and moderately positive), with the

highest value for two. The mean rank is then between them,
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and the standard deviation is larger than the rank interval.

The mode is rank 2 again, under the mean rank of 2.7. The p-

value for the regions comparison is small enough to reject

the null hypothesis of homogeneity, where the Central Regions

vs. America correlation coefficient is 0.76 (Table 21).

Table 21. Increased Conventional Arms Gap NATO/WP

RANKS MEAN STANDARD
MODE

1 2 3 4 5 6 7 8 9 10 RANK DEVIATION

COUNTS 8 17 8 14 2
2.7 1.2 2

PERCENTS 16 35 16 29 4

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

RANK-SUM 0.49 0.62 YES CIVILIAN/MILITARY
RANK-SUM 1.75 0.08 YES EUROPE/AMERICA
KRUSKAL W 3.64 0.72 YES ORGANIZATION
KRUSKAL W 9.41 0.02 NO REGION

SPEARMAN RANK CORRELATIONS, CORRECTED FOR TIES

NORTH CENTRAL SOUTH AMERICA

NORTH 1.00
CENTRAL -0.00 1.00
SOUTH 0.44 0.55 1.00
AMERICA -0.00 0.76 -0.00 1.00

Increased Force Requirements. The results for

this effect are concentrated around the second rank, modera-

tely negative, gathering 40 % of the counts, but with a heavy

tail to the right. The mean rank is then displaced from the

mode toward the higher ranks. The standard deviation is only

moderate, and equal to the rank interval. The p-values are
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large enough to fail to reject the null hypothesis of homoge-

neity for all the subpopulations (Table 22).

Table 22. Increased Force Requirements

RANKS MEAN STANDARD MODEl
1 2 3 4 5 6 7 8 9 10 RANK DEVIATION

COUNTS 3 19 12 12 2
2.8 1 2

PERCENTS 6 40 25 25 4

TE ST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

RANK-SUM 1.45 0.15 YES CIVILIAN/MILITARY
RANK-SUM 0.33 0.74 YES EUROPE/AMERICA
KRUSKAL W 5.72 0.46 YES ORGANIZATION
KRUSKAL W 2.35 0.50 YES REGION

Other Responses. The number of answers to the

open question was lower'than that included in the environment

section, and none of them received enough support to be

considered as a significant input to the questionnaire.

Section 3. Cross-Servicing Situation. The purpose of

this section was to determine whether the cross-servicing

situation was truly felt as problematic; if so, the priority

given to the solution within each country; and then, whether

the situation translates into a genuine problem as a function

of the frequency of cross-servicing system' utilization.

This section was further subdivided into three subsections:

cross-servicing situation, national priority given to the

solution, and frequency of cross-servicing utilization.
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Cross-Servicing Situation. The results for this

question are concentrated around the ranks three (Fair) and

five (Not Satisfactory) with a high value for the answer

three. The mean rank is somewhat better than the neutral

four, and the standard deviation is lerger than the rank

interval. The mode or rank selected by the majority of

respondents is rank 3 (fair) under the mean rank of 3.7. No

respondent found the situation either Excellent or Hopeless.

The p-value for the organizations comparison is small enough

to reject the null hypothesis of homogeneity (Taple 23).

Table 23. Cross-Servicing Situation

RANKS MEANI STANDARD
MODE

1 2 3 4 5 6 7 8 9 10 RANK DEVIATION

wOU TS 0 9 18 9 12 4 0
. . ...- 3.7 1.2 3

RCENS 0 17 35 17 23 8 0

Tablp 23. Cross-Servicing Situation (Continued)

ITEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

RANK-SUM 1.05 0.30 YES CIVILIAN/MILITARY
RANK-SUM 1.30 0.19 YES EUROPE/AMERICA
KRUSKAL W 14.82 0.02 NO ORGANIZATION
KRUSKAL W 1.60 0.66 YES REGION

FSPEARMAN RANK CORRELATIONS, CORRECTED FOR TIES
AF DOD COOP NATO MANUF ENG ?UX

AF 1.UU
DOD -0.25 1.00
COOP -0.23 3.10 1.00
NATO 0.07 0.68 0.70 1.00
MANUF O.Z7 0.11 0.66 0.53 1.00
ENG -0.75 -0.34 0.43 0.10 0.81 1.00
AUX 0.72 0.44 0.69 0.13 0.46 G.71 1.00
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The correlation coefficient for the subpopulation aircraft

manufacturers-engine manufacturers is larger than 0.80, and

four more pairs are larger than 0.70 (Table 23).

National Priority Given to the Solution.

Considering that the respondents to this question were only

those who found the cross-servicing situation worse than

neutral, the number of answers is small and the results have

only limited value. The priority given to t-Ae solution seems

to be neutral (mean rank of 4.07) as well as the mode.

Table 24. National Priority Given to the Solution

RANKS MEAN STANDARD
MODE

1 2 3 4 5 6 7 8 9 1ORANK DEVIATION

COUNTS 0 2 2 5 3 2 0
d.1 1.2 4

PERCENTS 0 14 14 36 21 14 0

Table 24. National Priority Given to the Solution (Cont.)

TEST 1STATISTIC P-VALUE HOMOGENEITY POPULATIONS

RANK-SUM 0.92 0.36 YES CIVILIAN/MILITARY
RANK-SUM 1.34 0.18 YES EUROPE/AMERICA

not enough data to compare ORGANZ.'.TION
I ......... REGION

The standard deviation is larger than the rank interval.

There is not enough evidence to reject the null hypothesis of

homogeneity for any of the subpopulations (Table 24).

Frequency of Cross-Servicing Utilization.

Considering that the respondents to this question were only

those who knew about the concrete data, the number of an-
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swers is small and the results have only limited value. The

frequency of cross-servicing utilization seems to be high

(mean rank of 5.1) and the mode is more than 70 times per

year (7 out of 9 respondents, from the Central Regions). The

standard deviation is more than double the rank interval

which means dispersed data. The test of homogeneity was

meaningless for this variable because it related a question

only to be answered by those addressees who knew the approxi-

mate number of cross-servicing utilization (Table 25).

Table 25. Frequency of Cross-Servicing Utilization

RANKS MEAN STANDARD
MODE

1 2 3 4 5 6 7 8 9 10 RANK DEVIATION

COUNTS 1 1 1 0 0 1 9
5.1 2.1 7

PERCENTS 8 8 8 0 0 8 69

Section 4. Causes of Cross-Servicing Problem. The

purpose of this section w.as to dis'riminate the percoived

causes underlying the sittation and the responsibility attri-

buted to the different orianizations involved in the problem

solution.

Causes of Cross-Servicing Problem. This subsection

was further subdivided into three group-: political, eccno-

mic, and military.

Political 1: National vs. Common Defense. The

results appear spread across the ranks, with a maximum on the

first rank not much higher than the second and third ranks,
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and a long right tail, which is responsible for the median-

mode differenc3. None of the ranks received more than 30 %

of the responses, which means high data dispersion. Accord-

ing with the p-values, there is not enough evidence to reject

the null hypothesis of homogeneity for any of the subpopula-

tions (Table 26).

Table 26. National vs. Common Defense

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 12 9 8 7 3 2 2 0 1

PERCENTS 27 20 18 16 7 5 5 0 2

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.71 0.87 YES CIVILIAN/MILITARY
0.60 0.96 YES EUROPE/AMERICA
0.78 0.85 YES ORGANIZATION
0.32 0.57 YES REGION

Political 2: Differences Europe-America. The

results form a flat distribution with a maximum on the second

rank and a long right tail, which is responsible for the

median-mode difference. The percents are all under 22 %

Once again, the p-value for the organizations subpopulation

is small enough to reject the null hypothesis of homogeneity.

The pair of subpopulations cooperative Droarams-NATO bodies.

with a coefficient of concordance as high as 0.80 , among

others, is responsible for the high CHI-SQUARE statistic

(Table 27).
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Table 27. Differences Europe-America

RANKS

1 2 3 4 5 6 7 8 9 10 MIDIAN MODE

COUNTS 8 11 5 5 8 9 1 1 1
4

PERCENTS 16 22 10 10 16 18 2 2 2

S '.. STATISTIC P-VALUE HOMOGENEITY POPULATIONS

if .d-SQR 1.78 0.62 YES CIVILIAN/MILITARY
3.97 0.41 YES EUROPE/AMERICA
9.39 0.02 NO ORGANIZATION
1.04 0.31 YES REGION

COEFFICIENT OF CONCORDANCE

AF DOD COOP NATO MANUF ENG AUX

AF 1.00
DOD 0.36 1.00
COOP 0.43 0.31 1.00
NATO 0.46 0.39 0.82 1.00
MANUF 0.33 0.52 0.52 0.64 1.00
ENG 0.48 0.60 0.52 0.53 0.57 1.00
AUX 0.38 0.20 0.54 0.51 0.31 0.42 1.00

Economic 1: National Industry Protection. The

results are clearly concentrated on the first rank'with a

value more than three times the next rank. The mode and the

median are both on rank one. None of the p-values is small

enough to reject the null hypothesis of homogeneity.

Table 28. National Industry Protection

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 31 9 7 2 0 0 1 0 1
1 1

PERCENTS 61 18 14 4 0 0 2 0 2
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Table 28. National Industry Protection (Continued)

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 1.94 0.58 YES CIVILIAN/MILITARY
2.02 0.57 YES EUROPE/AMERICA
2.89 0.41 YES ORGANIZATION
0.13 0.41 YES REGION

Economic 2: Emoloyment Protection. The distri-

bution of results has two high points in the second and fifth

ranks, which means divided opinions, with the median and the

mode one rank apart. None of the p-values is small enough to

reject the null hypothesis of homogeneity (Table 29).

Table 29. Employment Protection

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 2 10 7 5 12 5 0 0 1
4 5

PERCENTS 5 24 17 12 29 12 0 0 2

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 5.24 0.15 YES CIVILIAN/MII:TARY
2.39 0.49 YES EUROPE/AMERICA
4.11 0.25 YES ORGANIZATION
0.01 0.92 YES REGION

Military 1: Armament Self-Sufficiency. The

results are concentrated around the third and fourth ranks,

with long tails and dispersed percent values. None of the

p-values is small enough to reject the null hypothesis of

homogeneity for any of the comparisons (Table 30).
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Table 30. Armament Self-Sufficiency

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 2 7 12 11 3 5 1 3 1
4 3

PERCENTS 5 16 27 24 7 11 2 7 2

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 7.51 0.06 YES CIVILIAN/MILITARY
2.59 0.46 YES EUROPE/AMERICA
4.02 0.26 YES ORGANIZATION
0.38 0.54 YES REGION

Military 2: Power Projection. The results are

concentrated around the fifth and sixth ranks with double

value (14 and 12) than the next rank of 6 counts on rank

fourth. The distribution skewed to the left justifies the

median-mode difference. None of the null hypothesis of

homogeneity is rejected for any of the comparisons (Table

31).

Table 31. Power Projection

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 2 1 6 12 14 2 2 3
5 6

PERCENTS 0 5 2 14 29 33 5 5 7

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 5.72 0.13 YES CIVILIAN/MILITARY
1.29 0.73 YES EUROPE/AMERICA
2.48 0.48 YES ORGANIZATION
0.86 0.35 YES REGION
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Other Responses. Here again a fruitful set of

answers shows the multiplicity of concerns among the respon-

dents. However related among themselves the answers are,

none of them individually gathered enough support to be

considered a significant cause in itself.

Responsibility for the Cross-Servicing Situation.

This subsection addresses the perceived responsibility incur-

red by the different logistics or, .nizations in the present

situation of cross-servicing.

National Air Forces. The values for this

organization are concentrated on the fist rank with double

value (18) than the next rank (9). However, the long right

tail is responsible for the median-mode difference. For the

regions comparison, the null hypothesis of homogeneity is

rejected. The correlation coefficients for every pair of

subpopulations is higher than 0.50, and it is higher than

0.70 for the America-Southern Regions comparison (Table 32).

Table 32. National Air Forces

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 18 9 7 8 2 2 1 2 2 1
2 1

PERCENTS 35 17 13 15 4 4 2 4 4 2

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 4.22 0.52 YES CIVILIAN/MILITARY
3.80 0.43 YES EUROPE/AMERICA
3.12 0.80 YES ORGANIZATION
9.24 0.03 NO REGION
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Table 32. National Air Forces (Continued)

COEFFICIENT OF CONCORDANCE

NORTH CENTRAL SOUTH AMERICA

NORTH 1.00
CENTRAL 0.50 1.00
SOUTH 0.64 0.63 1.00
AMERICA 0.67 0.67 0.77 1.00

Deoartments of Defense. The results for this

organization are concentrated around the firF' z.nd second

ranks. With regard to the preceding organization, although

the National Air Forces have the highest first rank value,

and a mode of 1, the Departments of Defense receive the

highest value adding the two first ranks. Both median and

mode are on the second rank. The p-values are not small

enough to reject the null hypothesis of homogeneity for any

of the comparisons (rable 33).

Table 33. Departments of Defense

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 13 18 7 3 4 3 1 1 0 0
2 2

PERCENTS 26 36 14 6 8 6 2 2 0 0

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 4.70 0.3 2  YES C I V I L
6.43 0.27 YES EUROPE/AMERICA
4.18 0.65 YES ORGANIZATION
7.32 0.06 YES REGION
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NATO Military Bodies. The results for this

organization are concentrated around the three first ranks

with a maximum in the third rank. Although the National Air

Forces have the highest first rank value, and a mode of 1,

the NA'O Military Bodies receive the highest value adding the

three first ranks values. There is no difference between the

mode and the median. The p-values are not small enough to

reject the null hypothesis of homogeneity for any of the

comparisons (Table 34).

Table 34. NATO Military Bodies

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 10 10 13 5 3 3 2 3 0 2
1 .3 3

PERCENTS 20 20 25 10 6 6 4 6 0 4

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 4.80 0.31 YES CIVILIAN/MILITARY
9.21 0.16 YES EUROPE/AMERICA
8.42 0.21 YES ORGANIZATION
4.30 0.23 YES REGION

NATO Civilian Bodies. The results for this

organization go far from the first ranks presenting an unde-

fined, flat distribution with three modes in the ranks 4, 5,

and 7. The p-values are not small enough to reject the null

hypothesis of homogeneity for any of the comparisons, in fact

those values are very high for the civilian/military and

region comparisons (Table 35).
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Table 35. NATO Civilian Bodies

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 2 3 4 8 8 5 8 7 3 0
5 TRIMOD

PERCENTS 4 6 8 17 17 10 17 15 6 0

TEST 1STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 1.52 0.91 YES CIVILIAN/MILITARY
7.87 0.25 YES EUROPE/AMERICA
10.03 0.12 YES ORGANIZATION
0.25 0.97 YES REGION

Cooperative Programs. The counts for this

organization show again a flat distribution with heavy tails

and maximum percent of 19 % on the fifth rank. The p-value

for the organizations subpopulation is small enough to reject

the null hypothesis of homogeneity. The NATO Bodies and

Auxiliary Equipment subpopulations have the highest coeffi-

cient of concordance (Table 36).

Table 36. Cooperative Programs

RANIKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 4 6 8 9 2 7 6 5 0
5 5

PERCENTS 2 8 13 17 19 4 15 1 1 0

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 10.63 0.10 YES CIVILIAN/MILITARY
7.07 0.31 YES EUROPE/AMERICA

14.34 0.02 NO ORGANIZATION
1.66 0.65 YES REGION
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Table 36. Cooperative Programs (Continued)

COEFFICIENT OF CONCORDANCE

AF DOD COOP NATO MANUF ENG AUX

AF 1.00
DOD 0.18 1.00
COOP 0.44 0.24 1.00
NATO 0.48 0.20 0.51 1.00
MANUF 0.30 0.51 0.32 0.43 1.00
ENG 0.32 0.52 0.44 0.29 0.45 1.00
AUX 0.49 0.33 0.63 0.42 0.43 0.40 1.00

Aircraft Manufacturers and Assemblers. The

counts for this organization present a well defined distribu-

tion, with 74 % of the counts concentrated on the 4th, 5th

and 6th ranks, but skewed toward the lower ranks, which

accounts for the moderate difference between the mode and the

median. The p-value's are not small enough to reject the null

hypothesis of homogeneity for any of the comparisons.

(Table 37).

Table 37. Aircraft Manufacturers and Assemblers

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 3 3 3 7 11 16 1 2 0 0

PERCENTS 7 7 7 15 24 35 2 4 0 0

_TEST STATISTIC P-VALUE IHOMOGENEITYI POPULATIONS

CHI-SQR 8.88 0.06 YES CIVILIAN/MILITARY
3.13 0.21 YES EUROPE/AMERICA
11.03 0.09 YES ORGANIZATION
0.43 0.93 YES REGION
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Engine and Engine Parts Manufacturers. The

counts for this group also present a well defined distributi-

on with values concentrated around the 6th and 7th ranks, but

skewed toward the lower ranks too, so that the median is

smaller than the mode. The p-values are not small enough to

reject the null hypothesis of homogeneity for any of the

comparisons (Table 38).

Table 38. Engine and Engine Parts Manufacturers

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 2 3 5 8 11 14 3 1 0
6 7

PERCENTS 0 4 6 11 17 23 30 6 2 0

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 3.68 0.30 YES CIVILIAN/MILITARY
1.61 0.45 YES EUROPE/AMERICA
7.15 0.31 YES ORGANIZATION
0.97 0.81 YES REGION

Aircraft Parts and Auxiliary Equipment. The

counts for this level of aeronautical industry aljo present a

well defined distribution with values concentrated around the

8th rank, but skewed toward the lower ranks with a heavy left

tail including 28 % of the answers on the first five ranks,

which is reflected by the median-mode difference. None of

the p-values is large enough to reject the null hypothesis of

homogeneity for any of the comparisons among the different

subpopulations (Table 39).
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Table 39. Aircraft Parts and Auxiliary Equipment

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 2 6 2 3 6 9 16 1 1
7 8

PERCENTS 0 4 13 4 7 13 20 35 2 2

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 3.01 0.38 YES CIVILIAN/MILITARY'
0.65 0.96 YES EUROPE/AMERICA
5.56 0.47 YES ORGANIZATION
0.69 0.87 YES REGION

Other Related Industries. The values for this

subgroup also present a well defined distribution, with 63 %

of the values on the 9th rank. The median and mode are both

on the ninth rank, with a maximum seven times the next rank

value. Only the p-value for the regio.is comparison is small

enough to reject the homogeneity test where the coefficient

of concordance for the central vs. south is 0.61 (Table 40).

Table 40. Other Related Industries'

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 0 2 2 1 2 3 4 27 2
9 9

PERCENTS 0 0 5 5 2 5 7 9 63 5

T STATISTICiP-VALUE HO OEN- POPULATIONS fI
CHI-SQR 0.62 0.73 YES CIVILIAN/MILITARY

5.66 0.06 YES EUROPE/AMERICA
4.60 0.60 YES ORGANIZATION
8.85 0.03 NO REGION
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Table 40. Other Related Industries (Continued)

COEFFICIENT OF CONCORDANCE

NORTH CENTRAL SOUTH AMERICA

NORTH 11.00
CENTRAL 0.44 1.00
SOUTH 0.37 0.61 1.00
AMERICA 0.37 0.46 0.41 1.00

Due to the length of the questionnaire, the availability

of responses did not allow the performance of the detailed

statistical tests for all the concepts and subpopulations, so

that for the following questions the tests were only perfor-

med for each of the subpopulations, for all the concepts

together.

Section 5. Impact of Cross-Servicing Problems. This

section was further subdivided into two subsections: the

areas where cross-servicing deficiencies will have the great-

est impact, and the subsystems which will produce the most

benefits from the correction of cross-servicing deficiencies.

Areas of Greatest Impact. The purpose of this

subsection was to inquire the logistics areas where cross-

servicing deficiencies have the greatest impact. The results

in this subsection were ranked altogether in two categories,

peacetime and wartime.

Tbe statistical homogeneity comparisons for this section

are depicted in Table 41, and none of the p-values is small

enough to reject the null hypothesis of homogeneity at the

0.05 level of significancc.
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Table 41. Areas of Cross-Servicing Problem Impact

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.06 0.81 YES CIVILIAN/MILITARY
0.93 0.33 YES EUROPE/AMERICA
1.65 0.95 YES ORGANIZATION
7.27 0.06 YES REGION

Peacetime 1. NATO Exercises. The values for

this subsection are concentrated around the first rank, al-

though a heavy right tail, with a second relative maximum on

the 6th rank, is responsible for the difference between the

median and the mode (Table 42).

Table 42. Impact on NATO Exercises

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 21 2 1 2 5 6 4 3 1 0

PERCENTS 47 4 2 4 11 13 9 7 2 0

Peacetime 2. Visiting Country. The values for

this subsection are spread throughout the ranks, with two

humps in ranks 2 and 7. This distribution is responsible for

the big difference between the mean and the mode (Table 43).

Table 43. Impact as Visiting Country

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 6 12 2 4 4 0 11 6 1 1
_ _ _ _ _ _ _ _ _ _ _ _ _ -4 2

PERCENTS 13 26 4, 9 9 0 23 13 2 2
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Peacetime 3. Receiving Country. This subsec-

tion presents similar characteristics to the preceding one,

but still more defined with three groups of answers around

ranks three, six, and eight. This distribution is respon-

sible for the large median-mode difference (Table 44).

Table 44. Impact as Receiving Country

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 5 11 0 4 6 0 12 5 0
6 8

PERCENTS 2 11 25 0 9 14 0 27 11 0

Wartime 1. Reinforcement Plans. The values for

this subsection appear concentrated around the four initial

I but still skewed to the right which produces a modera-

te i- ,rdc difference, although smaller that the prece-

ding concept . able 45).

Table 45. Impact on Reinforcement Plans

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 7 12 11 9 3 3 1 2 0 0
3 2

PERCENTS 15 25 23 19 6 6 2 4 0 0

Wartime 2. Prepositioning. T'he values for this

subsection appear mainly spread across the five initial ranks

which produces a moderate median-mode difference (Table 46).



Table 46. Impact on Prepositioning

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 8 11 6 8 8 3 1 2 0 0
32

PERCENTS 17 23 13 17 17 6 2 4 0 0

Wartime 3. Resupply. The values for this

subsection present a hump about the four initial ranks which

produces a bimodal distribution with dispersed percents and

variable median-modes difference (Table 47).

Table 47. Impact on Resupply

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 6 9 9 8 4 4 3 2 0 0
4 BIMODE

PERCENTS 13 20 20 18 9 9 7 4 0 0

Wartime 4. Battle Damaue Repair. The values

for this subsection appear spread throughout the ranks with a

flat distribution. Because of it, the difference between the

median and the mode is only moderate (Table 48).

Table 48. Impact on Battle Damage Repair

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 6 6 7 3 9 4 6 2 1 0
•6 5

PERCENTS 14 14 16 7 20 9 14 5 2 0
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Wartime 5. Hardened Airbase Environment. The

values for this subsection appear spread throughout the ranks

with a flat distribution and long tails. Because of it, the

median-mode difference is moderate (Table 49).

Table 49. Impact on Hardened Airbase Environment

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 0 4 6 9 7 6 4 6 1 6 5
PERCENTS 2 0 9 14 20 16 14 9 14 2

Other Responses. Not many answers were col-

lected about the open ended question; however it appears that

the 'impact of cross-servicing deficiencies on NATO airpower'

should be considered as a separate question as it deserved

such consideration by three respondents.

Benefits From the Correction of Deficiencies. The

purpose of this subsection is to determine the logistics

subsystems, among those which greater impact have upon cross-

servicing, which would benefit most from the correction of

cross-servicing deficiencies.

The statistical homogeneity comparisons for this section

are depicted in Table 50. The p-values are rather high for

all the comparisons, specially among the organizations subpo-

pulation and do not justify the rejection of the homogeneity

tests.
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Table 50. Benefits From the Correction of Deficiencies

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.01 0.91 YES CIVILIAN/MILITARY
0.17 0.68 YES EUROPE/AMERICA
1.30 0.97 YES ORGANIZATION
0.83 0.84 YES REGION

Armament. The values for this subsection appear

concentrated around the first rank but with a long, heavy

tail to the right which is responsible for the median-mode

difference (Table 51).

Table 51. Benefits on Armament from Deficiencies Correction

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 18 10 6 6 3 3 0 2 1 0
2

PERCENTS 37 20 12 12 6 6 0 4 2 0

Replenishment. The values for this subsection

appear concentrated around the second rank with the median

and mode both on the second rank (Table 52).

Table 52. Benefits on Replenishment from Deff. Correction

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 18 7 2 4 4 0 2 1 0

PERCENTS 21 38 15 4 8 8 0 4 2 0
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Emergency Supply. The results for this subsec-

tion appear spread across the ranks, but with a high maximum

on the third rank which attracts median and mode (Table 53).

Table 53. Benefits on Emergency Supply from Deff. Corr.

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 6 5 13 2 6 5 5 4 1 0
3 3

PERCENTS 13 11 28 4 13 11 11 9 2 0

Test Equipment. The values for this subsection

appear spread across the ranks, with a clear hump around the

mode. The distribution is skewed to the right but not enough

to separate the mode from the median (Table 54).

Table 54. Benefits on Test Equipment from Deff. Corr.

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 5 6 13 6 8 7 1 1 0
4 4

PERCENTS 2 10 13 27 13 17 15 2 2 0

Load Equipment. The values for this subsection

appear spread across the ranks, with a clear hump to the

right of the median and a flat, trimodal. undefined distribu-

tion. These are all symptoms which correspond to an interme-

diate weight for the concept but with no single, clear rank

to be assigned to the load equipment (Table 55).
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Table 55. Benefits on Load Equipment from Deff. Corr.

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 7 8 5 6 8 8 1 0 0
.... _5 TRIMOD

PERCENTS 2 16 19 11 14 19 19 2 0 0

Personnel Training. The values for this ques-

tion are concentrated around the fourth and fifth ranks, but

with heavy tails on both sides (Table 56).

Table 56. Benefits on Personnel Training from Deff. Corr.

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 54 5 11 11 6 5 1 0 0
4 BIMODE

PERCENTS 10 8 10 23 23 13 10 2 0 0

Material Policies. The values for this subsec-

tion appear spread throughout the ranks, with a neat top on

the eighth rank, although the percents show a moderate dis-

persion. The distribution presencs a heavily ended left

tail, which explains the median-mode difference (Table 57).

Table 57. Benefits on Material Policies from Deff. Corr.

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 4 2 4 2 3 1 9 16 3 1
7 8

PERCENTS 9 4 9 4 7 2 20 36 7 2
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Technical Publications. The values for this;

distribution are spread across the ranks, with a hump around

the eight and ninth ranks, and a long left tail, which acco-

unts for the median-modes difference (Table 58).

Table 58. Benefits on Tech. Publications from Deff. Corr.

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 1 3 5 6 6 5 9 9 1
7 BIMODE

PERCENTS 2 2 7 11 13 13 11 20 20 2

Shelters. The values for this subsystem present

a fairly well concentrated distribution around the median-

mode on rank 9, with a light, short left tail (Table 59).

Table 59. Benefits on Shelters from Deff. Corr.

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 0 0 0 1 5 4 8 24 3
9 9

PERCENTS 0 0 0 0 2 11 9 18 53 7

Other Responses. The responses to the open question

were few and far between, and none of them received enough

support to be considered as a separate question.

Section 6. Cross-Servicing Problem Solutions. This

section was further subdivided into four subsections; the

cross-servicing subsystems which represent the best opportu-
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nity for improved RSI, the role that logistics organizations

have to play to solve the cross-servicing problem, the type

of cooperative program which was believed to help solve the

diversity of weapon system within NATO, and the level of

aeronautical industry which would have to diversify or redi-

rect its production to cope with the contraction of defense

markets.

Opportunity of Subsystems for Improved RSI. The

purpose of this subsection was to cross-check the validity of

the answers expressed in the preceding page in the question-

naire, as the opportunity for improved RSI should be closely

related to the benefits from the correction of deficiencies

on the same cross-servicing subsystems. Both questions

served their purpose as they showed that the undefined dis-

tributions of the first question did not coincide with those

expressed about the second question, except from the answers

to the armament and shelters subsystems, which again were

clearly considered as first and last subsystems respectively.

None of the p-values is small enough to reject the hypo-

thesis of homogeneity among any of the subpopulations; fur-

thermore the levels of significance are very high (Table 60).

Table 60. Opportunity For Improved RSI

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.04 0.85 YES CIVILIAN/MILITARY
0.00 0.96 YES EUROPE/AMERICA
0.02 0.99 YES ORGANIZATION
0.02 0.99 YES REGION
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Armament. The counts for this subsection show a

distribution with a clearly defined top on the first rank, a

lower hump on rank seventh, and a long right tail which

accounts for the large median-mode difference (Table 61).

Table 61. Opportunity of Armament for Improved RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 20 3 4 5 3 7 3 2 2 0
3 1

PERCENTS 41 6 8 10 6 14 6 4 4 0

Replenishment. The values for this subsection

show an undefined distribution, .with a primary hump around

the second rank, and a lower hump around the seventh, so that

the median falls on the second lower rank. A long, heavy

right tail which accounts for the large median-mode differen-

ce (Table 62).

Table 62. Opportunity of Replenishment for Improved RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 8 9 6 2 2 4 7 5 4 0
4 2

PERCENTS 17 19 13 4 4 9 15 11 9 0

Emergency Supply. The values for this subsec-

tion show a flat distribution with the mode slightly diffe-

rentiated on the sixth rank and a heavy left tail, although

the median-mode difference is only moderate (Table 63).
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Table 63. Opportunity of Emergency Supply for Improved RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 4 5 5 7 6 9 2 6 1 1
5 6

PERCENTS 9 11 11 15 13 20 4 13 2 2

Test Equipment. The values for this subsection

show a hump around the mode on the fifth rank, with a distri--

bution skewed to the left. The median-mode difference is

moderate (Table 64).

Table 64. Opportunity of Test Equipment for Improved RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 3 7 8 7 10 5 3 3 1 0
4 5

PERCENTS 6 15 17 15 21 11 6 6 2 0

Load Equipment. The values for this subsection

present a fairly flat distribution beyond the mode, which

looks like if the distribution were merely a long, heavy

right tail. It explains the high median-mode difference

(Table 65).

Table 65. Opportunity of Load Equipment for Improved RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 12 7 7 8 1 8 3 1 0
4 2

PERCENTS 0 26.1E 15 17 2 17 6 2 0
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Personnel Training. The values for this subsec-

tion are concentrated around the third rank with a long right

tail, which accounts for the moderate median-mode difference

(Table 66).

Table 66. Opportunity of Personnel Training for Improved RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 4 4 12 6 6 5 6 5 0 0
4 3

PERCENTS 8 8 25 13 13 10 13 10 0 0

Material Policies. The values for this subsec-

tion are spread throughout the ranks with a bimodal distribu-

tion and a flat, heavy left tail, which accounts for the

undefined median-mode difference (Table 67).

Table 67. Opportunity of Material Policies for Improved RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 5 7 2 4 3 8 7 8 2 0
6 BIMODE

PERCENTS 11 15 4 9 7 17 15 17 4 0

Technical Publications. The values for this

subsection are spread throughout the ranks with a flat dis-

tribution which indicates undefined opinions, and a long.

heavy right tail. However, the median -mode differe -e is

only moderate (Table 68).
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Table 68. Opportunity of Technical Publications for Imp.RSI

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 3 2 7 8 6 5 5 5 4 0
5 4

PERCENTS 7 4 16 18 13 11 11 11 9 0

Shelters. The values for this subsystem present

a fairly well defined distribution around the ninth rank, and

according to this characteristic, there is no median-mode

difference (Table 69).

Table 69. Opportunity of Shelters for Improved RSI

RANKS

1 2 3 4 : 6 7 8 9 10 MEDIAN MODE

COUNTS 0 1 0 1 1 1 3 8 23 3
9 9

PERCENTS 0 2 0 2 2 2 7 20 56 7

Other Responses. Only one among the small

number of answers to the open ended question deserves some

consideration to be included as a separate question. The

solution for the diversity of aircraft types was regarded by

two respondents as presenting a high opportunity for improved

RSI within NATO.

Organizations' Role in the Solution of the Problem.

The aim of this subsection was to distinguish between the

logistics organizations' responsibility for the present

situation and the logistics organizations' role in the cross-
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servicing problem solution. Logically, both concepts should

be closely related. However, according to the answers to

this question, organizations do not appear ranked in the same

order in both subsections. A plausible explanation for this

fact could be that the organizations which set up the weapon

systems requirements do not have the control over the resour-

ces necessary to materialize those pure military requirements

into actual weapon systems. Still those organizations are

blamed for letting politics trade-off political-economic

reasons against military requirements.

The results of the statistical comparisons for the homoge-

neity test among the different populations is showed in Table

70, where there can be observed the highest levels of agre-

ement among subpopulations.

Table 70. Organizations' Role in the Problem Solution

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.00 0.95 YES CIVILIAN/MILITARY
0.01 0.91 YES EUROPE/AMERICA
0.09 0.99 YES ORGANIZATION
0.03 0.95 YES REGION

National Air Forces. The results of this

subsection are concentrated around the first four ranks, and

compared to what appeared in the section 4 about the organi-

zations, now the National Air Forces have the mode on the

third rank among the roles in the problem solution, whereas

in section 4 the Air Forces were considered as th: first
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responsible among the logistics organizations. There is no

median-mode difference (Table 71).

Table 71. Air Forces Role in the Problem Solution

RANKS

1 2 3 .4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 10 7 16 10 2 0 0 3 2 1
3 3

PERCENTS 20 14 31 20 4 0 0 6 4 2

Departments of Defense. The results of this

subsection are concentrated around the first three ranks and

according to what appeared in the preceding question about

organizations, here the Departments of Defense have the mode

on the first rank, whereas in section 4 the Departments of

Defense were considered as the secoiid responsible among the

logistics organizations. The mrndian-mode difference is

moderate (Table 72).

Table 72. Departments of Defense Role in the Solution

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 19 13 10 3 2 1 0 2 0 0
2 1

PERCENTS 38 26 20 6 4 2 0 4 0 0

NATO Military Bodies. The results of this

subsection show that the Departments of Defense and the NATO

Military Bodies share the first place among the logistics
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organizations' role in the problem solution. However, the

former's distribution appears more concentrated around the

first ranks (Table 73).

Table 73. NATO Military Bodies Role in the Solution

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 17 14 7 3 3 3 1 0 1 1
2 1

PERCENTS 34 28 14 6 6 6 2 0 2 2

NATO Civilian Bodies. The clear definition of

the three preceding distributions gets loose in this organi-

zation with spread out values, and a long, heavy right tail.

However, there is no median-mode difference (Table 74).

Table 74. NATO Civilian Bodies Role in the Solution

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 8 8 11 7 3 5 1 4 1
4 4

PERCENTS 2 16 16 22 14 6 10 2 8 2

Cooperative Procrrams. The characteristics of

this distribution are quite similar to the preceding one, but

with a smaller dispersion of values and a higher concentra-

tion on the fourth and fifth ranks which means better defined

opinions among the survey respondents. There is no median-

mode difference (Table 75).
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Table 75. Cooperative Programs Role in the Solution

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 3 6 15 13 2 4 3 1 0
4 4

PERCENTS 2 6 13 31 27 4 8 6 2 0

Aircraft Manufacturers and Assemblers. This is

a well defined distribution with the values concentrated

around the median-mode rank and light tails, which do not

separate the median from the mode (Table 76).

Table 76. Aircraft Manufacturers Role in the Solution

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 G 1 2 7 19 10 6 1 0
6 6

PERCENTS 2 0 2 4 15 40 21 13 2 0

Engine and Enaine Parts Manufacturers. This is

a well defined distribution with the values concentrated

around the mode rank, but with a long left tail which acco-

unts for the median-mode difference (Table 77).

Table 77.. Engine Manufacturers Role in the Solution

IRANKS 1 1
1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 2 1 3 8 11 17 5 0 0
6 7

PERCENTS 2 4 2 6 17 23 35 10 0 0
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Aircraft Parts and Auxiliary Equipment. This is

a well defined distribution with the values concentrated

around the mode, but with a long left tail which accounts for

the median-mode difference (Table 78).

Table 78. Parts and Auxiliary Equipment Role in the Solution

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 1 1 1 6 6 7 20 3 0

PERCENTS 2 2 2 2 13 13 15 43 7 0

Other Related Industries. Given the diversity

of organizations involved in the problem, and the multiple

forms of describing them, the purpose of this second open

ended question was to distinguish between the role played by

other related and unrelated industries in the problem soluti-

on. This is a well defined distribution with the values

concentrated around the mode, but with a light left tail.

There is no median-mode difference (Table 79).

Table 79. Other Related Industries Role in the Solution

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 0 1 1 1 3 2 7 28 1
9 9

PERCENTS 0 0 2 2 2 7 5 16 64 2
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Other Responses. Only three answers were

included in this section, but one of them was considered

important enough to be included as a separate organization:

the national governments. Weapon systems are so important in

national politics that armament business goes beyond the

narrow limits of DOD departments and is contemplated more as

an issue for the whole government.

Cooperative Programs to Solve Diversity of Weapon

Systems. The purpose of this subsection was to rank the

different modalities of cooperative programs, in the form of

perceived preference among the different decision-making

organizations, as an indication of the way ahead for weapon

system collaboration within the NATO Alliance.

The result6 of the statistical comparisons for the homoge-

neity test among the different populations is showed in Table

80. There can be realized the very high levels of agreement

among subpopulations.

Table 80. Preference for Cooperative Programs

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.00 0.95 YES CIVILIAN/MILITARY
0.01 0.98 YES EUROPE/AMERICA
0.02 0.99 YES ORGANIZATION
0.05 0.93 YES REGION

Codevelopment. The values for this cooperative

program present a well defined distribution, highly concen-

trated around the first two ranks, and specially on the first
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rank which is more than three times the next value. A short,

light, right tail does not force any median-mode difference

(Table 81).

Table 81. Preference for Codevelopment

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

CONS 32 10 2 4 2 0 0
1 1

PERCENTS 64 20 4 8 4 0 0

Licensed Production. This distribution is

skewed to the left and has a hump around the fourth rank with

a mode on the fifth rank, what accounts for the moderate

median-mode difference (Table 82).

Table 82. Preference for Licensed Production

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 4 5 13 12 14 3 0
4 5

PERCENTS 8 10 25 24 27 6 0

Coproduction. The distribution for this for of

cooperative programs is very similar to the distribution for

codevelopment but with the mode on the second rank. Here

again there is no median-mode difference and the values are

fairly well concentrated as showed by 94 the percents lying

on the three first ranks (Table 83).
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Table 83. Preference for Coproduction

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 822 17 1 1 1 0
22

PERCENTS 16 44 34 2 2 2 0

Packages. This distribution is very similar to

the two preceding ones, but with the values concentrated on

only four ranks, with the mode on the sixth rank and a some-

what heavier left tail, which accounts for the median-mode

difference (Table 84).

Table 84. Preference for Packages

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 0 0 1 10 15 19 0
5 6

PERCENTS 0 0 2 22 33 42 0

Family of Weapons. The values for this subdivi-

sion appear spread across the ranks with a heavy left tail

account for a moderate median-mode difference (Table 85).

Table 85. Preference for Family of Weapons

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 7 8 11 12 7 2 1
3 4

PERCENTS 15 17 23 25 15 4 2
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Opening Defense Markets. The values for this

subdivision are spread across the ranks with a distribution

skewed to the left, which accouns for the moderate median-

mode difference (Table 86).

Table 86. Preference for Opening Defense Markets

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 1 5 4 9 8 18 2
5 6

PERCENTS 2 11 9 19 17 38 4

Other Responses. None of the responses to this

open ended question deserved to be considered as a separate

point in the questionnaire because of the lack of enough

support.

Industry to Diversify or Redirect its Production.

The purpose of this subsection was to appraise the ability to

divert their production out of the aeronautical business that

the different levels in the aeronautical industry have. In

this industrial area with excess capacity of production. the

ease with which existing firms would be able to get into new

business, thus adapting to the contraction of the market.

will impact on the balance of forces working for or against

collaborative programs, and therefore on the level of RSI

among the NATO member countries.

The results of the statistical comparisons for the homoge-

neity test among the different popu-lations is showed in Table
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83. There can be appreciated the very high levels of agree-

ment among the different subpopulations (Table 87).

Table 87. Industry to Diversify or Redirect

TEST STATISTIC P-VALUE HOMOGENEITY POPULATIONS

CHI-SQR 0.08 0.77 YES CIVILIAN/MILITARY
0.07 0.80 YES EUROPE/AMERICA
0.01 0.99 YES ORGANIZATION
0.01 0.99 YES REGION

Aircraft Manufacturers and Assemblers. The

opinions among the respondents are divided as showed up by

the double hump on ranks one and three, but with the value

for the median-mode on rank one almost double than the rank

three (Table 88).

Table 88. Redirect Aircraft Manufacturers and Assemblers

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 29 6 15 1
1

PERCENTS 57 12 29 2

Major Systems Manufacturers. The values for

this distribution are fairly well concentrated around the

mode on the second rank. with more than double the next rank

value, and no median-mode difference. Besides, this branch

of the aeronautical industries presents the highest concen-

tration of responses on a single rank which reflects a fairly

well defined opinion among the respondents.
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Table 89. Redirect Major Systems Manufacturers

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 13 31 5 0
2 2PERCENTS 27 63 10 0

Aircraft Parts and Auxiliary Equipment. The

values for this distribution are concentrated around the mode

on the third rank with 40 % of the answers advocating for a

smaller rank. There is no median-mode difference (Table 90).

Table 90. Redirect Aircraft Parts and Auxiliary Equipment

RANKS

1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

COUNTS 8 12 29 0
3 3

PERCENTS 16 24 59 0

Other Resoonses. No answer to this open ended

question deserved to be considered as a separate point in the

questionnaire because of the lack of enough support.

Conclusion

If any, the characteristic that applies to the several

organizations suirveyed is the diversity and lack of agre-

ement, both among and within the organizations themselves.

Only 6 questions out of 77 in the survey showed an agreement

greater than 60 % on the same rank (Table 91), and 7 out of
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Table 91. Measure of Dispersion of Survey Responses

MEASURE OF DISPERSION

TOTAL AGREEMENT ON THE SAME RANK

100% 0-10% 10-19% 20-29% 30-39% 40-49% 50-59% 60-69% >70%

77 0 5 25 25 7 9 6 0

12 homogeneity tests rejected were due to the organizations

comparison, which on the other hand means that in general

there is a good level of agreement between the responses

coming from thn civilian and military subpopulations, and

between the responses coming from the continents subpopula-

tions as well (Table 92). However, both agreement and dis-

Table 92. Homogeneity Tests Rejected

HOMOGENEITY TESTS REJECTED

TOTAL ORGANIZATIONS REGION CIVILIAN/MILITARY CONTINENT

12 7 4 1 0

agreement make it possible to achieve conclusions and answer

the questions which are the object of this work about cross-

servicing.
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V. Discussion

Introduction

This chapter provides a discussion of the study's find-

ings, some limitations experienced in the research, and the

conclusions drawn from those findings. The author's recom-

mendations for follow-on research conclude the chapter.

Findings

As a short review of the intended purpose of this research

work before the findings are presented, it was assumed at the

beginning that new political, economic, and military environ-

mental conditions in NATO situation, added to already long

standing ones have produced among the armed forces of the

NATO member countries a state of increased force requirements

with reduced defense budgets. Under these circumstances, the

best use of the available resources through RSI will become

vital. The present diversity of types of aircraft'among the

air forces has made the situation of cross-servicing, an

essential part of RSI, far from ideal. and because of the

preceding circumstances is going to be worse.

A survey was used to answer the following questions:

1. which are the causes of the problem?

2. which organizations are responsible for the present

situation and which ones have the power for its solution?
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3. which are the areas and subsystems within cross-

servicing which experienced the greatest impact and offer the

greatest opportunity for improvement?

4. which is the most likely future for cooperative

programs and different levels within the aeronautical in-

dustry as a key solution for the diversity of aircraft?

The opinions gathered with the survey were summarized in

the preceding section and lead to the following findings.

Section 2. Environmental Perception. The answer to the

research question about the perceived relative strength of

the different environmental factors affecting the cross-

servicing of aircraft, in a general sense, showed that there

is a good level of consensus among the respondents on the

importance of topics within each factor (political, economic,

and military). There was also agreement on the low impor-

tance attributed to both the labor force pressure and the

emergent technologies as relevant subfactors in the environ-

ment. Politics is considered as the driving force., followed

by economics, and military factors.

Political. The number of respondents who agreed on

the leading role of Perestroika and Glasnost upon NATO envi-

ronment is only mirrored by the agreement on the low role

played within the economic factor by the concern about jobs,

often argued by politicians as a major consideration. These

two subfactors represent both extremes of the environment

continuum.
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Such a clear preference for the first political subfactor

dimmed the potential second subfactor which appears to be

unclaimed in the survey answers. The third place among the

political subfactors belongs to the INF Treaty on which, as

could have been intuitively predicted, there was no agreement

among the regions on the INF Treaty, these regions meaning

the northern, central, and southern regions or, the European

side. plus America. Pacifism and terrorism share preference

for the fourth rank, with the latter slightly obscured by a

divided opinion about its importance. This last fact bears

some implications with regard to the low level of concern

about terrorism in spite of the high priority agreement of

Turin where European anti-terrorist policies were unified.

Moreover, there was no agreement among the organizations on

this point, 'stressing the different perceptions about this

international problem.

The interest expressed about the political consequences of

what could be named 'European Community 92' received enough

respondents' support to be considered as a significant factor

omitted in the questionnaire. This tooic should be included

in follow-on research.

Economic. Increased weapon systems development cost

is the most important among NATO economic subfactors. Com-

petition on armaments international markets is in second

place, and industry protectionism in third, although both

present less defined responses. Industry protectionism was
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perceived differently by the several organizations surveyed

as could have been foreseen because this sensitive political

topic is qualified differently by the industries than by the

national defense organizations, with the international orga-

nizations in between. Labor force pressure stands in the

unquestioned last place among the economic subfactors with a

clarity only matched by the first place of Perestroika and

Glasnost in the political factors.

Military. The first place among military subfactors

is disputed between the conventional arms gap NATO/WP (which

relates to the political INF Treaty), and the insufficient

level of RSI, with preferenc'- for the former. Logistics as a

national responsibility stands in the third rank, and finally

the emergent technologies occupy a distinct last place, where

again there was no agreement among the organizations subpopu-

lation.

Top Five. Consistent with the relevance expressed in

the preceding questions. the few valid responses t6 this

query, less than 40 %. showed agreement on Perestroika and

Glasnost. weapon system development costs, and conventional

arms gap NATO/WP as the first three overall concerns within

the NATO general environment. After these three factors came

the insufficient level of RSI, at some distance competition

on armaments international markets. and finally the INF

Treaty
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Effects of Environmental Factors. The purpose of

this question was to determine the perceived effects of the

above environmental factors upon NATO logistics situation,

specially on cross-servicing of aircraft within NATO.

Reduced Defense Budgets. The environmental

factors have produced effects rated by the respondents

between strongly negative and moderately negative upon the

NATO countries' defense budgets, as was anticipated in Sec-

tion 1 of this work. The dispersion of o~inions was small,

but there was no consensus among organizations' responses be-

cause of the disagreements within the defense organizations.

and within their civilian aeronautical industry counterparts

as well. Apparently, the size of defense budgets is consi-

dered differently from the prospective of those who allocate

them than from the point of view of the ones who have to

accomplish their mission within the tight budget constraints.

Increased Conventional Arms Gap NATO-WP. The

reduction of defense budgets throughout the alliance does not

seem to have resulted yet in an increase on the conventional

arms gap between NATO and the WP. The effects in this area

appear to be only slightly negative with lack of agreement

among the regions as this problem is perceived differently by

the northern and southern regions on one side, and the cen-

tral region and America on the other.

Increased Force Requirements. Both preceding

effects compounded should have led to an increase in the
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force requirements within the Alliance as expanded missions

have to be accomplished by reduced forces with fewer resour-

ces available. While the second intermediate effect of an

increase on the conventional arms gap remains undefined, so

does this third effect of increased force requirements. even

closer to the null effects category than the other two.

The survey results on the three preceding effects could be

interpreted as if there were only a partial connection among

the overall environment factors and their final effects upon

NATO logistics situation. In other words, the alliance has

been already pushed toward the level of reduced defense

budgets, although NATO has not achieved yet the level of

increased conventional arms gap so that the force require-

ments have-not yet increased significantly for the allied

armed forces. It might be possible that the signing of

treaties between the two sides of the iron curtain will

become the preferred strategy to balance the equation of

forces for both NATO and the Warsaw Pact.

Section 3. Cross-servicing Situation. To determine

whether the above NATO logistics situation has actually

resulted in a real cross-servicing problem, this section

addressed the status of cross-servicing. If the situation

was perceived any worse than neutral, the next question in-

quired about the priority given to solving the problem with

regard to the other major issues within the organizations

surveyed, to figure out what are the chances that the diver-
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sity of aircraft will ever be reduced. Finally the frequency

of cross-servicing utilization was asked to determine the

true importance of the topic.

Cross-servicin- Situation. The answers to this

question were surprising for the author because the situation

was more likely to be estimated good than poor, although with

a big set of responses supporting the not satisfactoiy cate-

gory. Moreover. this appraisal seems to be inconsistent with

the rest of the questionnaire where a problematic situation

was implied and received answers compatible with that assump-

tion. It might be that the general situation is actually

perceived as problematic, but when the subject comes to

submit a judgement of value about a concrete system, people

are not too inclined to give answers perceived as negative,

specially those who are not directly involved in or affected

by the problem, like the aeronautical industries. As could

be easily predicted from the preceding results, there was no

agreement among the organizations.

Priority Given to the Problem Solution. This concept

refers to the importance given to the solution of the problem

of cross-servicing within the different organizations as

compared with other international issues. The lower number

of responses to this auestion was due to the fact that it was

only intended to be answered by those respondents who found

the situation on the negative side of the scale. As such,

the answer showed that the different organizations in charge
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of the problem do not devote enough will and resources to its

solution.

Frequency of Utilization. A major question to be on

the basis of this research was whether cross-servicing of

aircraft within NATO is believed to be a real issue, or else

it is merely considered one more among the many plans deve-

loped for wartime but which have only the miscellaneous

interest during peacetime of showing cooperative goodwill

among the countries. According to the responses, the topic

has enough Importance to deserve the attention of logistics

organizations within the alliance, specially within the

Central Region, from where originate seven out of the nine

responses ranked within the maximum level of cross-servicing

utilization.

Section 4. Cross-servicinq Problem Causes. The causes of

the problem, along with the organizations responsible for the

present situation, help in understanding the problem and in

foreseeing the likelihood of a solution whenever those causes

vanish or new circumstances overcome them. The economic

'national industry protection' stands in unchallenged first

place among the causes with almost three times the number of

responses than the next concept, the political 'national

versus common defense.' After them, the opinions are not so

clear. The differences between Europe and America in a

political sense, in the third place, are followed by the

nations' intent to achieve armament self-sufficiency. the
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national employment protection, and power projection as the

last cause. In general then, and opposed to the environ-

mental political preeminence, here economic reasons have

priority over political, and these have preference over the

pure military causes in explaining the reasons for the cross-

servicing problem. Logically, politics dominate over the

high environmental factors, the causes in the middle are

mainly economical, and the responsibility at the bottom lies

on the military organizations.

Responsibility for the Cross-servicina oroblem. NATO

countries' national air forces. departments of defense, and

NATO military bodies. in that order, share the three first

places among the organizations responsible for the present

diversity of aircraft types within the NATO Alliance. Next.

NATO civilian bodies, cooperative programs, and aircraft

manufacturers and assemblers, appear grouped around an unde-

fined fifth place. Then engine and engine parts manufactu-

rers, and aircraft parts and auxiliary equipment manufactu-

rers appear on the seventh and eighth ranks. Finally. in the

undisputed and clearly defined last position, the other

related industries. The problem then seems to be in military

hands, specially at the national air forces level, and it is

only attributed to economic levels in the second instance.

Perhaps the military establishments are blamed in the first

place for not pushing their requirements hard enough to the

political and economic institutions and for compromising air
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forces capabilities during the requirements definition phase

and beyond for political and economic reasons.

The national governments' support for protectionism and

subsidies, among the answers to the open ended question,

received enough support to be considered as an independent

point in follow-on research.

In short, the results of the last two questions should be

interpreted in terms of cross-servicing as a primarily

economic problem being in the hands of military organizations

responsible for it.

Section 5. Impact of Cross-servicing Problem. Peacetime

NATO exercises occupy the first allied logistics area affec-

ted by the problem deficiencies with the best defined distri-

bution of responses within this section. Next come rein-

forcement plans in the second place, prepositionir- in third,

and the system users as a visiting country in fourth. The

areas of resupply, battle damage repair, and hardened airbase

environment follow around the sixth place. Finally, the

users of the cross-servicing system in the role of receiving

country closes the list of areas affected by the problem

deficiencies.

The impact upon flexibility of forces received enough in-

dependent support to be considered as another point in fol-

low-on research.

As a summary of this question, NATO exercises are most af-

fected in peacetime. For the rest of the fields wartime-
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related concepts showed greater importance. This qualifica-

tion of cross-servicing among the wartime-related concepts

helps explain the preeminence of economic reasons as actual,

everyday worry, as opposed to doubtful, future wartime consi-

derations. All the countries are more concerned about their

role as visiting country than as receiving country because

visiting countries benefit most from current cross-servicing

capabilities which save resources and improve operability

during deployed operations.

Benefits From the Correction of Deficiencies. The

logistics area of armament seems to be the one which would

benefit most from the improved RSI level within NATO. This

result clearly confirms the preceding conclusion about the

greater impact of cross-servicing deficiencies upon wartime

logistics areas, for the first concern among NA7C) logisti-

cians relates to a Stage B cross-servicing area. Further-

more, the second place is hold by a Stage A area. replenish-

ment. Third and fourth belong to emergency supply-and test

equipment respectively. Personnel training occupies the

fifth place. whereas material policies, load equipment and

technical publications occupy the next places. And finally,

NATO's infrastructure program seems to have paid its toll as

NATO logisticians consider the area of shelters to be of the

lowest concern as potential benefit from cross-servicing

deficiencies correction.
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All these facts indicate that NATO logisticians should

concentrate on Stage B cross-servicing because the level

achieved on Stage A passed it to a second place among manage-

ment issues.

Section 6. Cross-servicing Problem Solutions. The

purpose of this section was to arrive to a final conclusion

from the preceding sections. On which areas, by which or-

aanizations, and in which way should the problem caused by

the diversity of aircraft types upon cross-servicing within

NATO be solved? Furthermore. to check the validity of this

section, the first two auestions were directed toward con-

cepts closely related to previous questions. And to close

the topic, which level within the aeronautical industry will

be driven out of business by the contraction of defense

markets?

Logistics Areas Opportunity for Improved RSI. The

primary purpose of this question was to focus on the matters

to be solved, while the secondary was to cross-check the

results of the preceding question in the same area. Here

armament was once again the logistics area with the highest

likelihood to actually realize RSI improvements. Again,

shelters appeared in last place among the concerns. Besides,

the areas of load equipment and personnel training received

better rankings than in the preceding question, whereas the

rest of the areas showed more dispersed opinions, which could

be attributed to the lack of confidence, thus agreement, on
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any logistic area as potential domain for improved RSI and

cross-servicing.

Organizations' Role in the Problem Solution. One of

the most interesting findings of this research belongs to

this area While there was a good level of agreement on the

National Air Forces as the first organization responsible for

the present diversity of aircraft, surprisingly it is out of

their hands to solve the problem. because the Departments of

Defense, and NATO military bodies were considered to have the

leading roles in this field. Again the NATO civilian bodies

and the different levels in the aeronautical industry do not

seem to have an important function to play. As explained

before, the final decision during weapon systems procurement

process lies in political hands insofar as they have been

convinced by the military establishment of the right priority

that the solution of this problem should have within the

alliance member countries.

National governments among the answers received.to the

open ended question received enough support to be considered

as an independent point in follow-on research and the reason

for it might be the same as explained before. that is, the

responsibility for resources allocation lies beyond the pure

defense related organizations.

Cooperative ProQrams to Solve the Problem. Now this

work arrives at the point where all the preceding considera-

tions have to yield positive results in the way of a tangible
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forecast about the future of cooperative solutions for the

problem of diversity of aircraft within NATO. All the re-

sults agree with the theory of international cooperation

expressed in the literature review section. Here those con-

cepts, after being corroborated by a survey among the dif-

ferent decision-making organizations responsible for col-

laborative programs, have been quantified and proved by

statistical analysis within very narrow probabilities of

error, thus giving the conclusions more weight.

Codevelopment is the undisputed preferred cooperative

solution followed by coproduction, both with pretty good

levels of agreement on the responses. Every country wants to

get as much as it can from the opportunity for shared techno-

logy that the highly prestigious aeronautical industry pro-

vides. Some answers reflect though that, unless the required

industrial level is already available, codevelopment has its

price and requires a high level of investment not always

compensated by economic achievements. In those cases, copro-

duction was the preferred system. Licensed production and

family of weapons in that order follow the list. while pack-

ages and opening defense markets are the least endorsed

cooperative program solutions.

To summarize the most important of the preceding concepts,

a forecast for the future would point at codevelopment as the

most likely cooperative solution to succeed, although some

reservations still endow coproduction with many opportunities
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under certain conditions. Family of weapons. albeit a happy

idea, does not seem to have a chance to play a decisive role

in the international armaments cooperation arena in the

future. The rest of the cooperative arrangements will more

than likely be restricted to the role of mere contracting

practices.

Industry Level to Diversify or Redirect. As a

natural consequence of excess capacity in the market and even

more reduced defense budgets, the ease with which the coope-

rative aareements necessary to achieve higher levels of

weapon systems interoperability are to be reached will de-

pend, among other factors. on the relative strength of the

different forces pressing for and against international

cooperation. One of the more decisive drivers will be the

ability to relieve stress of the excess capacity situation by

redirecting part of the aeronautical business toward other

activities. The respondents do not seem to agree on this

question as the dispersion of responses was high. Yet,

aircraft manufacturers and assemblers earned the first place,

with a secondary group of the respondents assigning these

industries the third place. Major systems manufacturers and

assemblers lay on the second rank, but with one third of the

responses on the first rank. Finally, aircraft parts and

auxiliary equipment manufacturers deserved the third position

with forty percent of the responses on the first two ranks.

The responses to this question could be interpreted as if
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aeronautical industries were driven from the top by major

firms through networks made out of relationships of interde-

pendence, so that industries situated at lower levels in the

aeronautical industry pyramid are supposed to follow their

higher level companies' fate. Moreover, although auxiliary

equipment manufacturers being driven out of the business is

everyday event, excess capacity within the aeronautical

industry as a whole is mainly conceived as an excess of final

production. Under the present trends in the market toward

reduced demand, unless the prime manufacturers redirect or

diversify their production, a reduction of the derived pro-

duction downstream in the industry would have less effect on

the final product capacity as the main firm will take up the

remaining business in-house without any sensible change in

the international markets.

Limitations

The findings achieved in this research have been purposely

kept at a low level of definition, as the first objective of

this work was to identify the fields that are relevant for

the problem solution and their relative order of importance.

Follow-on research should be conducted afterwards within the

field of parametric statistics, now that the intervening

variables have been determined, to quantify the confidence

intervals, the statistical tests, and models necessary to

precisely define the relationships among the different vari-

ables involved in the problem.
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A major limitation experienced during the research was the

presence of a disturbance factor in the form of a trend to

find heavier values along the principal diagonals within the

matrixes of responses versus ranks. This effect would have

helped reinforce the conclusions whenever the concepts were

arranged in an ordinal manner. However, in the questions

where the answers offered had been randomly arranged it

should not be expected to see any ordered pattern. This

factor could be interpreted either as lack of enough know-

ledge on the topic with willingness to respond (ranking first

the first concept encountered. and so on). or else inherent

lack of enough definition on the topic itself. Both hypo-

theses would benefit from follow-on research. On tht other

hand, this effect may limit the quantitative worthiness of

the survey rankings.

Unwillingness to respond outside the official channels of

command on the military side, and specially low response

rates on the civilian, largely limited the number of entries

per cell in the CHI-SQUARE homogeneity test. preventing the

use of chis test for all the subpopulations after question

number five.

Conclusion

NATO is an organization composed of sixteen sovereign

countries with diversity as its major characteristic deep

rooted within its very origin. There are many peculiarities

of the countries' partnership, where many of the members have
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different levels of participation within the alliance, such

as France and Spain being outside of the military integrated

command structure, Denmark with restrictions for the peace-

time permanent stationing of foreign forces within its terri-

tory, and Iceland and Luxembourg without national armed

forces. This diversity is manifested in different percep-

tions of the common environment, tasks. and solutions. as

showed up by the lengthy and laborious agreement process. A

community of political allies but economic competitors should

not be expected to easily reach high levels of agreement. and

this fact arose even under the anonymity conditions of the

survey mailed as part of this research.

A completely new situation is evolving quickly before the

eyes of.NATO planners. New environmental factors, added to

the already long existing ones, will cause uncertainties in

the years to come. Some 6. them have actually impacted NATO

logistics situation, whereas others have not yet gone so far.

as manifested by the survey results.

With respect to the environmental perception there was

enough agreement on Perestroikd and Glasnost. the European

Community after 1992. increased weapon systems development

costs, and conventional arms gap NATO/WP, as the major condi-

tions driving decisions within the political, economic, and

military spheres. On the other end, in spite of politicians'

frequent appeals, labor force pressure was perceived as the

very last environment subfactor.
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The above environmental factors have already materialized

in reduced defense budgets for the NATO armed forces, al-

though it does not seem to have affected yet the situation of

cross-servicing within NATO. However, if no further measures

are taken it will be a matter of time to see a continuous

degradation of cross-servicing capabilities as reductions in

defense budgets and its consequence of diminished force

strength will necessarily augment the effects of the present

diversity of aircraft types on allied air forces operability.

The same missions would have to be performed by less means so

that the requirements for mutual operational and logistics

support would increase so that higher levels of RSI would

help relieving the effects of the budget reductions.

National economic interests, followed by political rea-

sons, lies at the very heart of the causes leading to the

diversity of aircraft already in service within the NATO

armed forces. National Air Forces appeared as the principal

responsible for this situation, although it is not.up to

them, but to the Departments of Defense in the first place to

solve the problem. NATO exercises seems to be the main area

affected by the diversity of aircraft, but followed by the

areas which denote a priority of wartime logistics areas.

This priority was confirmed by the preference given to armia-

ment as the logistics area which at the same time would

benefit most from the solution of the problem, and most

likely will help solve the problem. On the other end, shel-
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ters seei. to be of the least concern for NATO logisticians.

To solve the expressed problem, codevelopment is the

preferred cooperative solution, followed by coproduction and

family of weapons. To close the circle of solutions, the big

firms of aircraft manufacturers and assemblers, from the

three levels of aeronautical industries, are the ones which

most likely will redirect or diversify their production to

cope with the contraction of defense markets.

With all the due considerations about the details ex-

pressed in this work. it is convenient to summarize the

conclusions in a paragraph as a last overview to the problem

introduced in the abstract. Mainly political factors like

Perestroika and Glasnost and the European Community 92 in the

NATO environment have produced a situation of reduced defense

budgets which has not yet translated into increased force

requirements. The best solution to accomplish the same or

even increased missions with less means is by sharing part of

the resources necessary to build and effectively operate

weapon systems through RSI. thus cross-servicing of aircraft

as an essential part of RSI. T-he present situation of cross-

servicing within the alliance is not bad, but it can and

should be improved because it suffers from the impact of the

diversity of aircraft types in the allied air forces. Mainly

economic reasons lay behind this diversity of aircraft and

the national air forces in first place are responsible for

this situation, although it is not in their hands, but on the
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higher defense organizations instead, to achieve the solution

for this problem. To accomplish that task, armament and

other Stage B cross-servicing areas present the best opportu-

nities for cooperative work under the preferred forms of

codevelopment and coproduction. Finally, the way ahead for

an improved situation of cross-servicing within NATO, as a

result of the reduction on the diversity of weapon systems

types, will depend on the ability that the aircraft manufac-

turers and assemblers will develop to reduce their excess of

production capacity. A new environment has evolved in such a

way that it is forcing NATO planners toward cooperation with

a renewed strength whose results are going to emerge during

the years to come.
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Apendix A: Cross-servicina of Aircraft
Within NATO and the
Aeronautical Industry

GERAL BACKGROUND:
The introduction that follows has been included as a brief background for

those who are not familiar with the NATO logistics concepts.
Although some aircraft in NATO are built as collaborative projects, many

different national models exist and, because of their sophisticated techno-
logy, standardization work is detailed and lengthy.

One major advance is the aircraft cross-servicing system now in operation
in NATO. In general terms, the system (STANAG 3430) enables aircraft of one
NATO nation to be serviced at the airfields of another. Because of the
different technical equipments required (specialized refuelling equipment,
calibration sets etc.), the system does not allow all NATO aircraft to be
serviced at all NATO airfields.

Aircraft cross-servicing falls into two categories:
STAGE A: The cross-servicing of aircraft on airfields/ships, which

enables flights to be made to another, replenishment of fluids and
gases, drag chutes (if applicable), starting facilities and ground
handling.

STAGE B: The servicing of an aircraft on airfields/ships which enables
the aircraft to be flown on an operational mission. The servicing
includes all Stage A services plus the loading of weapons and/or
film, including the processing and interpretation of any exposed
film from the previous mission (NATO Logistics Handbook).

SE=TION 1. D4RAPHICS

1. Are you civilian or military? ] ivilian 2E--] ilitary

2. What country do you represent?

'M eliuk 5 Groay E Luxmbourg 1EJ Spain
2[] Canada 6[- Greece '0E] etherlands 14 ] Turkey

3 r- 1 lnurk 7M Iceland 1 Nl ,oray [] U. Kingdol

4[- France 8[ Italy 12[- Portugal 16[] U.States

3. Which organization are you working for?
1 " Na~ utionasl i~.r-o2 Deprtaents of Defense

3 M NATO Cooperative Program NATO Central Bodies

5 ircraft hanufacturers and Assemblers 6[-- gines and n gine Parts
7  -Aircraft Parts and Auxiliary Fiuipmant

8E--Other. Please specify
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S='TION 2. ENVIRONMENT PECE TION

Section Background: In this section you are requested to appraise the
political, economic, and military factors affecting the general NATO
environment. Next, you are requested to appraise the effects of the
general environment' factors upon the NATO logistics situation.

1. GENEAL EVIRONMENT: Within each of the following paragraphs,
please fill in the blank with the number between 1 and 5 (the'l'
being the most important) that best represents the ranking of
importance of the following FACTORS:
1. Political:

1 - Perestroika and Glasnost 3 P--j pacifis,,

2 --Terrorisk 4 F-- Ipp Treaty

5 m- Other. Please specify:_

2. Economic:
1 [ Increased Weapon System Development Costs

2 - Copetition on Armaments International Karkets

3 Labor force pressure 4 m Industry protectionis

5 M other. Please specify:

3. Military:
! 1--Convenonal Arms Gap Petween NATO and the Warsaw Pact

2 F- lnsufhcient level of RSI (Rationalization, Standardizaton and Interoperabi.lty) within NATO

3EJ-- ]Lgistics as a national responsibility 4 [ ergent Technologies

5 M other. Please specify:

2. Now, please fill in the blank with the number between 1 and 5 (the
'1' being the most important), the TOP FIVE FACIORS among the above
specified:
1. Political: 2. Economic: 3. Military:

111 1 E

22El 2mo3 3 3
2F-1 ED-- 20

41.-- I  4l--- 41--D
51--m 5Em 51I
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3. Please check the answer which best represents the EFFECTS of the
above factors upon the NATO logistics situation:

Strongly Moderately No Moderately Strongly
NecTative Necrative Effects Positive Positive

1. Reduced Defense Budgets
I1 2 -1 3F-1 4 r7 5 E]

2. Increased Conventional Arms Gap NATO - Warsaw Pact
2] 2[-1 3[b 4ED  5[]

3. Increased Force Requirements
1F 7 3 4 [ - 5 -1

4. Other. Please specify:

1 2 3 4[ 5[

SECTION 3. CROSS-SEVICING SITUATION

Section Background: In this section you are requested to appraise :he
present cross-servicing situation; and in case that you find this
situation worse than neutral, you are requested to appraise the
priority given to the problem's solution, and the frequency with
which the cross-servicing problem affects your organization.

1. Please check the answer which best represents your appraisal of the
general SITUATION of the cross-servicing of aircraft within NATO:

NOT
E:cellent Good Fair Neutral Satisfactory Poor Ho

1 0 3 ] 40 50 6, 7E]

2. If you found the situation worse than neutral, please check the
answer which best reflects the PRIORITY given to the solution of
this problem in your logistics organization:

1 [-- 2 E] 3 F- 4[ 5[3] 6] 7 ]

3. Please check QLY if you know what is the approximate NUMBER OF TIMES
per year that your Air Force or other organization REQUIRES/PROVIDES
cross-servicing from/to other member countries or national services

1 E-lunder 102E1 11-20 3F121_30 40 31-40 41-,50 6I 51-6071 701
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SECTION 4. CROSS-SEVICING PROBME4 CAUSES

Section Background: In this section you are requested to appraise the
relative importance of the causes underlying the present DIVFSITY
OF AIRCRAFT types within the NATO Alliance

1. Please fill in the b. ' ith the number between I and 9 that best

represents the rankin importance of the following CAUSS:

1. Political:

1 -- National vs coton defense 2 Differences Birope-Aenca

3m-"Other. Please specify:

2. Economic:

4 E-National industry protection 5 E ploytent protection

6 W-]Oter. Please specify:

3. Military:

7 [-7 mkent self-sufhciency 8 Power projection

9m -Other. Please specify:

2. Please fill in the blank with the number between 1 and 10 which best
represents the ranking of RSPONSIBILITY for the present situation
of the cross-servicing of aircraft within NATO: ('1' the highest)

1 -National Air Forces 2  Departments of Defense O MNATO itary bodies

4[- HATO civilian bodies 5 Cooperative proarams 6 Aircraft Manufacturers

and AssemblersEngie and Enqine parts - Aircraft Parts and Auxiliary ther Related Industries
Manufacturers Equipient

!0E Other Please specify:
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SECTION 5. IMPACT OF CROSS-SERVICING PROP

Section Background: In this section you are requested to specify
the AREAS upon which the cross-servicing deficiencies have a more
decisive impact.

1.Please fill in the blank with the number between 1 and 10 (the '1'
being the most important) that best represents the ranking of impor-
tance of the following areas where cross-servicing deficiencies
will have the greatest impact:

1. Peacetime:

' m 7NATO exer ises 2 Visitina country 3 - Receiving country
4 E-Other: Please specify:

2. Wartime:

5 F7 Re inforceent Plans 6 -- Prepostoning 7 -J Resupply

8E Battle Daage Repair 9 -- ardened hirbase Environtent

10  -O ther: Please specify:

2. Which of the following subsystems will produce the most benefits
from the correction of Cross-Servicincr deficiencies. Please fill
in the blank with the number between 1 and 10 to rank their
importance:

~3
1 -- Arteaent - - Replenishcnt. r7 Eueruency Supply

4 -1 Test Eqipent -Lod Fuipent - [] Personnel Training

7 --]ateriel Policies 8 -7Tech Publications 9-- Shelters

1 Other. Please specify:
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SCTION 6. CROSS-SERVICING PROBLEM SOLUTIONS

Section Background: In this section you are requested to appraise
the MOST LIKELY SOLUTIONS for the cross-servicing problem.

1. Please fill in the blank with the number between . and 10 (the
'I' being the highest) ranking those subsystems which best repre-
sent the opportunity for IMPROVED Standardization and Interoper-
ability)

1 r7 Armament 2 -- Replenishment 3 [] Emergency Supply

4 - Test Equipment 5F-1 Load Equipment 6 [7 Personnel Training

7m-Materel Policies 8 - Tech Publ ications 9 D- Shelters

i0 '-Other. Please specify:

2. Ranking between 1 and 10 the importance of the ROLE that the
following organizations have to play to SOLVE the cross-servicing
problem:

1E Mational Air Forces 2 F- epartments of Defense 3 A--" T ATO Military %dies
4 E]ATO Civilian Bodies 5 r- Cooperative-Programs 6 F--1 Airframe Assemblers

7 F 1- Major Systets Manufacturers 8 -AFircraft Parts and 9 [-1 Other Related Industries
-0 and Asseablers Auxiliary Equipment

0E-Other Please specify:

3. Ranking between 1 and 7 the type of COOPERATIVE PROGRAMS that
most likely will help to solve the problem of diversity of weapon
systems within the NATO Alliance:

1 -7 Codevelopment 2 [-- License Production 3 [ Coproduction

[--] Packages 5[-] Faily of Weapons 6 -] Opening Defense Mrkets

7 m-Other. Please specify:

4. Ranking between 1 and 4 the level of AERONAUTICAL INDUSTRY which
most likely has to DIVERSIFY OR REDIEC' its production, to cope
with the contraction of defense markets:

1 [ ] Aircraft Manufacturers 2 [-] Major System Manufacturers 3 [' Aircraft Parts and

4 and Assemblers and Assemblers Auxiliary Equipment
" [-] Other. Please specify:
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SECTION 7. COMMENS

1. Please list any other concern that you have which may not heve been
covered in the questionnaire.

J" 1.

2.

3.

4.

5.

If you would like a 5.unmary Report of this study, simply
check the box. A copy will b. sent as soon as possible
after completion of the survey.

YE F-1o 1
If you checked YES. please include your adclress:

Name:

Address:

City: Code:

Country:

THANK YOU VERY MUCH again for your cooperation in this study.
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TAKLE 1

cIRO6S-S VICING OF AIRCRAFT SURVEY *
* RE*

ttttttttttttttt

* ENVIRONNIIT: ' F A C T 0 R S
ttttttttttitttttttJmessl

INDEPENDENT TOP FIVE
1 2 3 4 5NEDIANNODE 1 2 3 4 5MEDIAN NODE

POLITICAL:
Perestroika 2916 5 2 0 1 1 14 3 1 1 0 1 1
Terroriss 2 9121411 4 4 0. 3 1 2 0 2 2
Pacifism 6121117 2 3 4 2 0 1 0 2 3 I
INTreaty 9111511 1 3 3 0 0 4 5 5 4 0
OtberPolitical 5 3 2 4 9 4 5 0 0 0 0 4 5 5
ECONONIC:
Itcr.V/SDev.Costs 2718 3 3 1 1 1 7 4 3 1 1 2 1
Competitiou 91917 3 3 2 2 0 6 1 3 2 1 2
Jobs 0 41229 5 4 4 0 0 2 1 0 3 3
IndastryProtectiom 6122011 2 3 3 2 2 1 0 3 2 5
Otber Ecosoeic 8 2 1 12 5 5 0 1 0 2 4 5 5
MILITARY:
ColvestionalGap 20 15 9 5 2 2 1 1 5 3 1 0 2 2
InuufficientRS 18 1413 5 0 2 1 1 4 3 4 1 3 BI
Log.National Rep. 6 14 18 10 4 3 3 0 0 5 2 1 3 3
EergentTeci. 3 91025 3 44 1 0 2 1 1 3 3
Otber Military 4 1 1 1 12 5 5 0 0 1 0 0 3 3

AVG: Average
MEl): Median
MED: Mode
S!D: Staznard Deviation
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TABLE 2: ENVIRONMENT PERCEPTION: OTHER RESPONSES

NUMBER RANKS
POLITICAL Different opinions between the 1 2

NATO nations
European Comunity '92 4 1
Growing US Defense orientation toward 1 2

3rd World conflict (and Responsi-
veness vs. Sustainability)

Increasing unwillingness to pay for
defense outside USA 1 4

LSBM & CFE Vienna; NBFR. 2 1
National Policies 2 5
Other operational priorities 1 4
Political and local conditioning 1 5
Socio-econoic welfare 1 1
Situation in USSR satellite countries I I
Willingness of people to stay free 1 1

ECONOMIC Budget cuts by various nations 2 2
Butter vs. guns 1 I
Coordination Effort fo Generally I 1

expand NATO (European economic
impact worldwide)

Industry changing business to other
than military 1 5

Insufficient Investmnts 1 5
Lack of adequate resources 1 2
National economic policy 2 1
Socio-economic welfare 1 I
Soviet economic situation 1 I

MILITARY IEP9 threat perception 1 1
Military-industrial interelations

(mutually supporting) 1 1
Military local policy 2 2
Modernization of Weapons on Tim 1 4
Political context 2 1
Reduction of forces 1 5
10strictions on~ lbu- tpIninn
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TABLE 3: EFFECTS OF ENVIRONNENT FACTORS
UPON NATO LOGISTICS SITUATION

Strong Nod No Nod Strong
Neg Neg Elf Pos Pos AVG STD NODE
1 2 3 4 5

1. REDUCED DEFENSE BUDGETS 20 28 0 1 0 1.6 0.6 2
2. INCREASED CONVENTIONAL 8 17 8 14 2 2.7 1.2 2

ARKS GAP NATO-WARSAW PACT
3. INCR. FORCE REQUIREMENTS 3 19 12 12 2 2.8 1 2
4. OTHER 3 3 0 0 1 2 1.4 BI

OTHER RESPONSES

NUMBER RANKS
Priorities in Europe 1 2
Limitation on NATO exercises 1 1
Investment in Weapon System vs. Ammunition I I
Not qnough Transportation System 1 2

TABLE 4: CROSS-SERVICING SITUATION

tttttt

' SITUATION *
*,tttttt***t NOT

Excel Good Fair Neutr Satin Poor Hopeless
1 2 3 4 5 6 7

1. CROSS-SERVICING SITUATION 0 9 18 9 12 4 0
2. PRIORITY TO SOLUTION 0 2 2 5 3 2 0
3. FREQUENCY OF UTILIZATION I 1 1 0 0 1 9

(10 >70

AVG STD MODE

1. CROSS-SERVICING SITUATION 3.69 1.22 3
2. PRIORITY TO SOLUTION 4.07 1.22 4
3. FREQUENCY OF UTILIZATION 5.08 2.12 7
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TABLE 5: CROSS-SERVICING PROBLEM CAUSES

ittttttt

I CAUSES I RANKS
titittittt 1 2 3 4 5 6 7 8 9 MEDIAN NODE
POLITICAL
Nationalvscommondefense 12 9 8 7 3 2 2 0 1 3 1
Differences Europe-America 8 11 5 5 8 9 1 1 1 4 2
Other 0 0 3 2 1 2 4 0 2 6 7
ECONOMIC
Nat. industry protectionism 31 9 7 2 0 0 1 0 1 1 1
Employment protection 210 7 512 5 0 0 1 4 5
Other 2 2 3 1 1 1 3 4 0 5 8
MILITARY
Armment self-sufficiency 2 71211 3 5 1 3 1 4 3
Power projection 0 2 1 61214 2 2 3 5 6
Other 2 1 1 1 1 1 2 4 5 8 9

OTHER RESPONSES

POLITICAL NUMBER RANKS
Country's particularities 1 3
Different evaluation of the threat 1 7
Dispute between nations 1 9
National Industry protection 1 1
National interests 1 4
Political identity 1 5
The US will provide protection 1 6

ECONOMIC
Cost of spare parts 1 7
Industrial deficiency 1 6
Insufficient joint venture production programs 1 5
Low budgets 1 3
Nations desire to keep track in high tech. 1 3
Overheads subcontractors (A-costs) I I
Protective technology exchange practice by US 1 1
Social and economic welfare system 1 2
MILITARY
Amunition/Aircraft interoperability 1 4
Defense budgets 1 3
Different operational programs 1 6
Diversity of tasks and missions 1 1
General officer whim 1 5
Lack oi comi requirewets, visioD, and budget L A.
Military and industry work together with governments

to exclude competition 1 8
Personnel problems 1 9
Special defense requirements 1 8
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TABLE 6: CROSS-SERVICING PROBLEM RESPONSIBILITY AND IMPACT

tttttttttttttttttttt

t RESPONSIBILITY , RANKS
tttftt*ttttttttt 1 2 3 4 5 6 7 8 9 10 MEDIAN NODE

National Air Forces 18 9 7 8 2 2 1 2 2 1 2 1
Departments of Defense 1318 7 3 4 3 1 1 0 0 2 2
NATO Military Bodies 101013 5 3 3 2 3 0 2 3 3
Nato Civilian Bodies 2 3 4 8 8 5 8 7 3 0 5 TRI
Cooperative Program 1 4 6 8 9 2 7 6 5 0 5 5
Manufacturers & Assemblers 3 3 3 7 11 16 1 2 0 0 5 6
Engine and Engine Parts 0 2 3 5 811 14 3 1 0 6 7
Parts &AuxiliaryEquipment 0 2 6 2 3 6 916 1 1 7 B
Other Related Industries 0 0 2 2 1 2 3 427 2 9 9
Other 4 1 1 1 0 0 0 0 110 10 10

OTHER RESPONSES
--------- NUMBER RANKS

Individual European Vice-NATO civilian bodies I 1
Nat. Gov. support for protectionist & subsidies 3 12
National programs 1 4
Suppliers 1 10
Well trained and experienced maintenance team 1 10

tttttttttfttt

t IMPACT ' RANKS
ttttttttttttt 1 2 3 4 5 6 7 8 9 10 MEDIAN NODE
PEACEIIME
NATOExercises 21 2 1 2 5 6 4 3 1 0 2 1
Visiting Country 612 2 4 4 011 6 1 1 4 2
Receiving Country 1 511 0 4 6 012 5 0 6 8
Other 0 1 0 2 0 1 1 0 1 4 8 10
WARTIME
Reinforcement Plans 71211 9 3 3 1 2 0 0 3 2
Prepositioning 811 6 8 8 3 1 2 0 0 3 2
Resupply 6 9 9 8 4 4 3 2 0 0 3 BI
Battle DamageRepair 6 6 7 3 9 4 6 2 1 0 4 5
HAE 1 0 4 6 9 7 6 4 6 1 6 5
Other 5 2 0 0 0 2 0 0 Z 3 6 1

OTHER RESPONSES
-------------- NUMBER RANKS

Crew training 1 4
Effectiveness in fighting I I
Exchange of technology i 2
Plight lines 1 9
Forces flexibility 3 1 2
NATO Airpover I I
Reconstruction 1 10
Responsivene:j and Sustainability 1 I
Starting facilities and ground handling 1 10
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TABLE 7: CROSS-SERVICING PROBLEM BENEFITS AND OPPORTUNITY

tatttatttat t

t BENEFITS ^ RANKS
ttttttttttttt 1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

Armament 1810 6 6 3 3 0 2 1 0 2 1
Replenishment 1018 7 2 4 4 0 2 1 0 2 2 •
Emergency Supply 65 13 2 6 5 5 4 1 0 3 3
Test Equipment 1 5 6 13 6 8 7 1 1 0 4 4
Load equipment 1 7 8 5 6 8 8 1 00 5 TRI
Personnel Training 5 4 5 111 1 6 5 1 0 0 4 BI
Materiel Policies 4 2 4 2 3 1 916 3 1 7 8
TechPublications 1 1 3 5 6 6 5 9 9 1 7 BI
Shelters 0 0 0 0 1 5 4 824 3 9 9
Other 5 0 1 0 O 0 0 0 0 6 7 10

OTHER RESPONSES
-------------- NUMBER RANKS

Film processing and interpreting 1 10
Mission capabilities I 1
NATO's credibility in deployment of external

reinforcements 1 1
Software support 1 1
Suppliers 1 10
Veapon load equipment 1 1

tttttttttttttt
t OPPORTUNITY * RANKS
ttttttttttttitt 1 2 3 4 5 6 7 8 9 10 MEDIAN MODE

Armament 20 3 4 5 3 7 3 2 2 0 3 1
Replenishment 8 9 6 2 2 4 7 5 4 0 4 2
Emergency Supply 4 5 5 7 6 9 2 6 11 5 i
Test Equipment 3 7 8 710 5 3 3 1 0 4 5
Load equipment 012 7 7 8 1 8 3 1 0 4 2
Personnel Training 4 412 6 6 5 6 5 0 0 4 3
Materiel Policies 5 7 2 4 3 8 7 8 2 0 6 BI
TechPublications 3 2 7 8 6 5 5 5 4 0 5 4
Shelters 0 1 0 1 1 1 3 823 3 9 9
Other 5 1 0 0 O 0 0 0 0 6 6 10

OTHER RESPONSES
-------------- NUMBER RANKS

Aircraft types 2 1 2
Convince European Governments L L
Facilities on procurement of armaments I 1
Software support 1 1
Suppliers 1 10
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TABLE 8: CROSS-SERVICING PROBLEM ROLE AND COOPERATIVE PROGRAMS

ttttttt

* ROLE * RANKS
,tttttt * 1 2 3 4 5 6 7 8 910 MEDIAN MODE

National AirForces 10 71610 2 0 0 3 2 1 3 3
Departmentsof Defense 19 1310 3 2 1 0 2 0 0 2 1
NATOMilitaryBodies 17 14 7 3 3 3 1 0 1 1 2 1
NatoCivilianBodies 1 8 811 7 3 5 1 4 1 4 4
Cooperative Programs 1 3 61513 2 4 3 1 0 4 4
Manufacturers & Assemblers 1 0 1 2 719 10 6 1 0 6 6
Engine and Engine Parts 1 2 1 3 81117 5 0 0 6 7
Parts&AuxiliaryEquipment I I 1 1 6 6 720 3 0 7 8
Other Related Industries 0 0 1 1 1 3 2 728 1 9 9
Other 2 1 0 1 0 0 0 0 0 9 10 10

OTHER RESPONSES
-------------- NUMBER RANKS

Industrial policy 1 4
National Governments 2 1 2
Suppliers 1 10

tattt tttttttttttttx

* COOPERATIVE PROGRAMS t RAKS
**ttttt**tttttttt*tttt*** 2 3 4 5 6 7 MEDIAN MODE

Codevelopment 32 10 2 4 2 0 0 1 1
License Production 4 5 13 12 1i 3 0 4 5
Coproduction 8 22 17 1 1 1 0 2 2
Packages 0 0 1101519 0 5 6
Family of Weapons 7 81112 7 2 1 3 4
Opening Defense Markets 1 5 4 9 818 2 5 6
Other 1 0 1 0 0 1 7 7 7

OthER RESPONSES
-------------- NUMBER RANKS

Changing attitude of US Government and Industry 1 1
Co-Follow on support 1 7
Political willingness I I
Sub-contracts 1 7
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TABLE 9: INDUSTRY TO DIVERSIFY AND GENERAL COMMENTS

ttttt*fttttttttftfttftttt

t INDUSTRY TO DIVERSIFY t RANKS
*ttttttttttttttttt ft 1 2 3 4 MEDIAN MODE

A/C Manufacturers 29 6 15 1 1 1
Major Systems Manufacturers 13 31 5 0 2 2
A/C Parts a.: Auxiliary Equipment 8 12 29 0 3 3
Other 1 0 0 9 4 4

OTHER RESPONSES
. ..---------- N UMBER RANKS

Diversity of manufacturers 1 4
Research activity of manufacturers I I

tttttttttt

f COMMENTS t
ttttttt4 ttttt

1. The first problem in the area of Aircraft Cross-Servicing is
Standardization (the establishment of STAGS), and more important
the honoring of these STAMAGS by all NATO countries.

2. Another problem is the Interoperability as well for weapon
systems as for Missions flown for all deployment air bases (AMMO-
Fuel an4 Stage A material).

3. Apart from aircraft and weapons interoperability, cross-sevicing
also involves personnel, trainning and procurement of test equin
To acquire sufficent personnel and test equipment is becoming .re
difficult.

4. Cross-Servicing has to be role oriented as a function of preesta-
blished deployent/redeployment plans. Role meaning FBA or I or
RECCE, etc.

5. Cross-Servicing of transportation aircraft should be looked at as
well (actual x-s plans only speak about fighter aircraft).

6. Software support for mission support systems and aircraft subsystem
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